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B cratbe H. B. Hbrauca «O mponcxoxfenun Opaxn6nact y Larix», nomemen 
B JAH, tT. 122, Ne 1, 1958 r., Ha crp. 139, B Ta6muue 1, B rpade «THN BeTBef», B Ne; 


BOH cTpoke culeqyeT unTaTb: A (CH/bHBIM MpHpocr). 
li 


B moro ctatplo (T. M. KapacesBa, «O6 ofHof «TOUHOH oleHKe» MY JIbTHIMJIMKaTOpe 
mUupepeHuUMabHbIX ypaBHeHH BTroporo MopsAAKa C TMepHoAMyecKHMH KOSpHUMeHTaMHD), Mm 
MemenHyto B JIAH, tr. 121, No 1, 1958 r., HeoOxoqumo BHecTH caelyroulHe HicnpaBseHua: 

Ha ctp. 359 ctpoxu 13 u 14 cneqyer unTaTD: ' 

Caeactsue., Ecau dynkyua p(x) €P, npunadrexum 30ne ycmotinueocmu, mo Hi 


Mep n amoti 30HOL He Npeeouuaem 4ucaa [2 V a/z + 1). 
Ha crp. 35 dopmyvpt (7) cleayer 4nTaTb 


Va sin 28 
n= Beles, x= ae (8-H) (0 <B<o) ( 
Ha crip. 36 ctpoxu 3 u 4 cuenyer uuTaTD: 


TOT KpHTepHit ABJIAeTCH TOUHBIM) B TOM CMbICJIe, YTO 4HCIO n?x2/4 He MOKeT OMIT 
3aMeHCHO HHKaKHM OOJIbIHM YNCJIOM. f 


TMs Kapacec, 


Ut 


lA 


; 
T-04849. Tlonmucano k neyatu 15 V 1959 r. Tupax 5100 9x3. 3aKa3 415% 
®opmat 6ymaru 70X1081/;¢. Bym. 1. 74/4. Tleu. a. 19,86 +5 pKneex. Yu.-van. a. 20: 


2-4 tunorpapun U3gzateapetpa Akagemun uayKk CCCP. Mocxsa, Illy6unckuii nep., 10: 
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MATEMATHKA 


| 


1O. E. AJIEHHUbIH 


| 
OB OJHOM PACIIPOCTPAHEHWH NPHHILMNA NOAYHHEHUSA 
HA MHOPOCBS3SHbIE OBJIACTH 


(ITpedcmaeaexo axademuxom B. H. Cmupnoseim 31 I 1959) 


| 

JaJbHeMUIeM PaCCMATPHBaloTcA OMHO3HAYHbIe MepoMopdHble, B YaCTHOs 
peryapHple, dyHkynH. [lycrb: G — koneyHocBs3Had O6aCTb VIOCKO- 

2 O€3 H30JIMPOBaHHbIX TPpaHHYHbIX TOUeK H He COJepKalllad TOUKH Zz = oo; 

‘)—kKaacc Bcex dyHkuwh f(z), peryaspHprx u c |f(z)|<1 8 G; 


G) — nogxnace dbyuKuut u3 B(G) c f(a) = 0, a€G; B(G) u Ba (G) — nog- 
°Cbl OJHOJIMCTHBIX (yHKWHH cooTBercrBeHHO u3 B(G) u_ B&,(G); 
,@)—ynkuua Apdopca o6sacrn G (cm. (1)); F(z,a)—Ta 43 
KIM, OHOMCTHO OTOOpaKaloulHx OONacTb G Ha eMHMUHBI Kpyr c 
€HTPpH¥UeCKHMH KPYFOBbIMH paspe3aMH UH YAOBJIETBOPAIOMIHX YCJIOBHAM 
me 0, T° (G,'a)->0, ana Koropon F’(a,.a) = max|f'(a)|*. 
fEBg(G) 

PyuKuuto f(z), Mepomopduylo B oOmacTH G, Ha30BemM NOAYMHEHHOL 
‘oH OOacTH OTHOCHTeJIbHO e€ TOUKH 2, dyHkWHH g(t), MepomopdHon 
nyre [t| <1, ecau B oOmacru G umeem f(z) = g(w(z)), rae w(z) ecTb 
oTopad (pyHKUMA Ksacca Bz,(Q), H 3TO COOTHOWWeHHe NOAYHHeHHA OyyeM 


HauaTp: f(z) < g(t). Ecam mpu srom @(z) CB, (G), To dyxHKuuto f (2) 
24 ne 

BEM OFMHOAUCTHO NORYMHEHHOH cynKunn g(t): f(z) < g(t). Us 
24 


; OllpeylemeHul HenocpeycTBeHHO CJleqyeT JIeMMa: 
Iemma. Ecau 6 o6acmu G umeem f(z) < g(t) u dynkyua f(z) peey- 


2 
Ha 6 mouKe 2,, mo |f' (z)|<|g’(0)|F’ (a, 2), e0e sHaKk pasexcmea 
1 g’(0)+-0) umeem mecmo moaoko Ona f(z)=g(eF(Zz,%)), |el=l. 
) ymeepocOenue 6epHO U npu OOKOBpPeMeHHOli sameHe 6 Hem < Ha < U F 
Le 
Tyeth D ectb mlo6ait ofHOcBA3HaA pHMaHOBa MOBepXHOCcTb rulepOoun- 
oro Tuna. @ynkumio f(z) Ha30BeM B OOacTH G NOAYHHEHHOH 
sepxuHoctu D, ecau B oOsactu G umeem f(z) = g(o(z)), Tae PyHK- 
g(z) B3aMMHO-OfHO3HayHO MH KOH(OpMHO (3a HCKJIOYCHHEM TOUCK BeTBIJIC- 
) oro6paxaer Kpyr |z|<1 Ha noBepxHoctrh D u w(z)€B(G). PyxK- 
. f(z) HasopeM OPHOAUCTHO NOMYMHEHHOH B OONacTH G NoBepx- 
a D, ecu ua oOpasa D; oOnacru G npn oroOpaxKenuu w = f(z) uMeeM 
2D, 
> MOMOMbIO 2THX OMpeseseHHH MOXKHO BbICKa3aTb TCOPEMBI, KOTOPbIe 
;OIMIOT Cpasy Il€peHOCHTb Ha MHOFOCBASHbIe OOWaCTH HEKOTOPble TEOPeMbl 
WKEHHA, H3BeECTHbIe Aid Kpyra. J|A pocroTbl B TeopeMax O IpOu3BOL- 
OrpaHHuuMcaA paccMOTpeHHeM perysAPHBIX PYHKILMH. 


* OyHKUMA F (2, a), BOoGIe roBOpa, He efHHCTBeHHa BCJIeACTBMe BOSMOXKHOCTH Mepe- 
| IpH yKa3aHHOM OTOOpaxKeHHH B eAMHMYHY!IO OKPy2KHOCTb muo6yi0 W3 rpaHHYHbIX KOM- 
HT OOslacTuH G. 
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Ilyctb: D— qaHHas NOBepXHOCTb, JeKalllai Ha NMOCKOCThIO W HU 
NOKpbIBalollad TOuKy w= co; K(G; D), R(G; D)—kKaaccbl Bcex peryd 
HbIX B OGJacTH G cbyHKuUNH f (Zz), MOQYHHEHHbIX, COOTBETCTBEHHO O{HOJIMC: 
NOJUHHEHHBIX B Heli MoBepxHocth D; F(w)— HeOTpHuaTe/bHaA BeLLeCTB 
Had PYHKUMA, ONpefemeHHad BO BCeX TOUKAX W IIpoeKWMM TNOBepxXHOCTH 
Ha mockocth w; £—xpyr |z| <1. 

Teopema 1. Ecau 6 kaacce %t(E; D) eepra ouenka IF’ (O)| SF EC 
mo @ Kaacce %(G;D) eepra oyenxa |f' (zZ)|\<F (f(2)) PF’, 2), 2€G. 3h 
pacencmea 60 emopoli oyenKe 6 mouKe Z= 2 (npu f’(%)+—0) umeem mes 
moze0a i mOAbKO moeda, Koeda OH umeem mecmno uU @ nepeoti oyenKe * 
HeKomopot dynkyuu f,(Z) (c i. (0) 0), u 6 amom cayYae aKCMpeMaAbAdi 
YHKYUSMU emopoeo Hepaeercmea sABASIOMCA MOALKO PYHKYUUL f (2) 
=f, (eF (Zz, %)), |e[=1. Imu _ymeepocdenun 6epHbl U npUu oOHOepemeni 
samene @ Hux Rxa Ru F na F. 

Jia MOKazaTenbcTBa JOCTATOUHO UCHOMb30BaTb OYeBHAHOe APOOHO-JIHH) 
Hoe wpeoOpasopanve Hay yHkunel w(z) B UpeycraBseHHu dyHKI 
f (z)ER(G; D) (nu R(G; D)) u aemmy. 

B uacruocru, (vit Mpocreimiux KaccoB OrpaHHueHHbIX yHKUAH BM 
TOCBASHBIX OOsacTAX W3 Teopempl | cpasy—G6e3 KaKHX Obl TO HM OF 
BbIKJaOK — CJlefy!oT usBecTHble (”) OWCHKH C JONOJIHUTeIbHbIMA yTBeEpx 
HHAMM JIA O/HOMCTHBIX (yHKUMM STHX KJaccoB, a TakxKe Teopema 4 
6oTpI (”). = | 

Ilyctb %#(G, a; D, bo) uKR(G, a; D, 69) —nogKnacchl Tex yHKuMh fF 
COoTBeTCTBeHHO Klaccos K(G, D) u %(G; D), ana Koroppix f (a) = bo, aG 

Teopema 2. Ecau @ kaacce R(E, 0; D, by) sepa oyenxa |f’(0)|< 
2de K — nonoocumenobnasn nocmoAHHan, He saeucAWaA om paccmampueae. 
Qynkyuu amoeo Kaacca, mo 6 Kaacce K(G, a; D, bo) eepHa ouenka | f’ (a) 
< KF’ (a, a), npuwem 3HaK pasexcmea 6 Hell Umeem mMeCMO MOAbKO | 
f(z) = g(eF (2, a)), 2de dynkyun g(z), g(0)=bo, Aeanemca aKcmpemard' 
QynKuyuel nepeo2o Hepaeencmea UAU, “MO mo He, OMOOpastaem Kpye Es 
nogepxHocmb D u |e|=1. Imo ymeepocdenue 6epHo uU npu COnOepemen 
samene @ Hem R na Ru F na F. 

JloKasaTesibcTBO aHaJIOPHYHO JOKasaTesbcTBy Teopempl | **, 

Teopemy 2 MO2KHO, B YaCTHOCTH, IPHMMeHHTb JIA MOJyYeHuA HeKOTOp) 
aHaJlora JIA MHOFOCBASHBIX OOJlacTeH OfHOH Teopembl Jlanyay o NoKpbiTH 
VimenHHo, HasoBeM Jia cbyHkuuu f (2), perymapHol B OOmacTH G, 3Hayel! 
Wp (4-00), pH KoTopom dynKuua log (f(z)— Wo) oKa3bIBaeTca perysapt 
BG, 1poOcToH HeNOKpLITOH TOUKOK cyuKuun f(z) B oOnacTH 

Caeacrsue 1. Ecau @ o6aacmu G dynkyua f(z) peeyaapna, |f (z)| < 
ua(O<|a|< M) seasemca npocmott nenokpeimoit mouxoti amod qynkys 
mo npu f(a)=0, a@€G, umeem mounyto oyenky e 


[I (a)| < 2M? |ai F(a, a) log A | (M? —|a?), 


Qty oueHKy cpa3sy nouyaHM us Teopempr 2, ecuM npumem 3a D ae; 
myo B |w|<M uactb puMaHoBoli noBepxHocTu dyuKunu log (w—a 
BOCIIOJIb8yeMCH COOTBETCTBYIONeH M3BeCTHOK (*) OMeHKOH B cJlyyae Kpy 

IIpuMenaa HalijeHHyio oWeHKy K (yHKIHH, yJOBMeTBOpAOMel WonON 
TeJIbHOMY ycvloButo [’ (a) = 1, cuuTas, B cBaA3u c Teopemoi Ampdopca (cM. 
uro torqa MF’ (a, a) > 1, uw nomaraa|a| = Me-*, nonyyum shx < MF’ (a,} 
4TO IIPHBOAUT K CJIeqyIOWeMy TOUHOMY pesysJbTaTy: 


Se 


* OTO 3aMeyaHve B aHaNOrHUHbIX YTBepKeHMAX aslee oMycKaem. 
** JIerKo BHeTb, YTO Hanyuulee 3HauenHe K_ ecrTb |g’ (0) |, OgHako c ToUKH ape 
HCHObSOBAHHA Ke HSBECTHBIX pe3YJIbTATOB AAA Kpyra TeopeMa Goslee yqo6ua B Up 
JeuHOH copme. : 
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(Cneactseue 2. Ecau 6 o6aacmu G dynkyua [ (2) peeyanpua, f(a) =0, 
my—1, a€G, |f(z)|< _M (MF’(a, a)>1), mo ; oid ge rene 
+ = MF’(a, a) (x >0), nem npocmolx nenokpermorx mouex amoti QYyYNKYUU. 
| Ecam G==£, nonyyaem ynomanyty1o Teopemy Jlanfay. 

|| Ilycrb G, ecrb Kpyropoe kombuo q<|z/<1 u H(z, 1; a (2), a), H (2) 
|) OTHOWeHHIO K Gy uw Kaccy Ba(Gq) mer ToT 2xe CMBICA, UTO HB pa6o- 
((*). ycrb, ganee, IN(E) ecrb nexoropyili Kmacc (byHkunu g(z), Mepo- 
ippupx B E, O(w)—semecrBennad dyHKUMs, onpeseneHHad BO BCex 
wKaX W OONacTH 3Ha4¥eHH B E (cm. (1)) Kangol (PyHKIMU Kmacca 
KE) u M,(\z|), Me (|z|)— coorsercrgenHo, yOurBatomas wu Bospacratomaa 
WHKUWMH oT |z|, ZEE. . 


| Teopema 3. Ecau 6 KONbUE G, umeem f(z) < g(t), 20e g(2z) ecmb HeKko- 
| a 


pan dynkyun xKaacca IN(E), u @ amom Kaacce eepNa odHA U3 OYeHOK: 
(121) < ® (g (z)) < M2 (|z)), ZEE, mo sepua u coomeemcmeytowan oyenxa: 
A (2)|)< OF (2) < Me (| H(2)|), 2€ Gy, npuuem sHak paeercmea @ Hett 
OuKe Z = 2, (+- a) umeem mecmo moaoKo Oa f (2) = Barz, (H (z. 13 do (21), @)), 
IP @z,(z) ecm’ Oana mouku z=2, CE akcmpemanonan dbynKyua coomeem- 
peyroujell OYeHKU 6 Kaacce IN(E). 

Jit NOKasaTeJIbCTBa JOCTATOUHO HCHOMb30BaTb IpuBeeHHBIe B padore (1) 
BylbTaTb! PoOuucona mo o6oOnjeHHIO JemMbl [[lBapia Ha KpyroBoe KOIbILO. 
B uactHocrv, B3AB 3a Mt(E) Kaacc S dynKuul f(z) = z+ a 22+. 
TYJAPHBIX WH OJHONMCTHBIX BE, nomyuMM cey_cTBHe: 

CneactBue 3. Ecau @ Konoye Gg umeem f(z) < f(t), ede f(z)ES, mo 
DHA MO4HAA OUeHKQA: f 


IFZISIA@I/A-lA#@|), 2€G,. 


_Tlyets St(G, a; D, bo) u Mt(G, a; D, bo) — Kaaccbi Bcex MepoMOpdHBIx B 
jlactH G cdyxHkunit f[ (Zz), MOAYHHEHHDIX, COOTBETCTBEHHO OjJHOJIMCTHO NOJ- 
HeHHBIX B HeH faHHOH noBepxHoctH LD u yOBJeTBOPAIOWMX YCJIOBHIO 
a) = Do, a é Ga 
_ Hi3 reopempt 3 cueqyer O1u3Kax ‘K Heli Teopema: 
Teopema 4. Ecau @ xaacce It(E, 0; D, by) eepxa odHa us oueHOK 
i(lz|)< F(f(2)<M2(/z|), z€E, mo @ Kaacce IMG, a; D, bo) sepra 
omeemcmeyroujaa ouenxa M, (| H (2) |) < F (f (2)) < Me (| A (2) |), 2€ Gq. Cnpa- 
ueo ymeeprxcOeCHUe, 6NOAHE AHANC2ULHOe YMBeporCOeHUIO meopembl 3 O Cay- 
€ 3Haka paeercmea. 

B ywacruocru, Jia YyHKUMH, peryJApHbIX HM OrpaHHYeHHbIX B KOJIblle, 
Teopembl 4 cpa3y HaligqeM TOUHbIe OeHKH: B Ksacce B(G,) — oleHKH 
usy Hu cBepxy yua |f(z)| B gaBucumocru or |f(a)| u | (z)|; B Ksacce 
yukunli c Ref(z)>0, f(a) >0—ouenku cuu3sy u cBepxy Aula |f(z)|, 
e f (z) u cBepxy quia | Im f (z)j; B Kuacce pyuKunH c | Ref (z)| <1, f(a) =0— 
leHku cBepxy gus |f(z)|, |Ref(z)| 4 |Im/ (2) *- 

OuesuyHo, JA Kpyra CIipaBeJIMBbI TeOpeMbI, aHaJIOrHyHble Teopemam 3 
4. OTMerHM, 4TO, HOub3yHCb H3BeCTHBIM YCHJICHHeM aHasora JICMMbI 
IBaplla a KpyroBoro Kosblla B Culyyae Ksacca OrPaHHYeHHbIXx cbyHkunit 
WaHHol KpaTHOCTbIO UX Obuero Hyd, HeTPyAHO AIH KPyroBoro KOMbIla 
Kpyra NOJlyuHTb COOTBETCTBYIOMHe o6o6mleHuA TeOpeM 1—4. 

Ilycth Mt(G, a; bo, 6;) ecTb Kslacc Bcex yHKIUMH f (2), MepoMop(pHbIx 
o6iacth G uM HOpMupoBaHHEIx ycnoBunmu f(a)=bo, f'(a)= a@€G, 


—_ 


MG, a; bo, b;) —ero noyKsNacc OMHOJMCTHDIX pynkuni. . 
Teopema 5. Kaxoea 6ot nu bola PyHKYyUA g (z) EM(E, 0; bo, b,/F’ (a, a)), 

06an dynKyun Kaacca M(G, a; bo, by), Kpome @ynkyuu g (F(z, a)), npuru- 

gem 6 obsacmu G HeKOomoOpole 3HaYeNUA, KOMOPLX 6 Kpyce E ne npuxumaem 


e 89 


* Onenxu | f (z)| aaa f(z) ¢ Ref (z)> 0 nemapHo Hafigennt AGe (°). cs 


dynkyuua g(z). Imo ymeepocdenue BepHo U npu COHObPemMeHHOU 3aMeHe 6 Hed 
M va Mou F ua F. 

Teopema slerKo culeqyeT 3 npHBeyeHHo Bplwe memMbl. [Ipu 6) = 0 1 
b, = F’(a, a) momyaaem Teopemy, KOTOpad JaeT HeMOCpefCTBeHHBIN MepeHo 
Ha MHOFOCBA3Hble OOsIACTH H3BeCTHbIX pesybTaToB PorosuucKoro (°) 0 3Ha 
YeHHAX, IPHHMM@eMbIX MepOMOPpPHLIMA CyHKIUMAMM B eMHHYHOM Kpyre 


JlenHurpaycKoe oTqemenHe Tlocrynuso 
MatemaTuyeckoro uHcTHTyTa HM. B. A. Crekslova POV AG, 
Akazemuu HaykK CCCP 
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Aonraayes Anranemun HnhayK CCCP 
1959. Tom 126, Ne 2 


MATEMATHKA 


Ka6Oupun AHJPEAH KASAKY 
O KBASHKOH®OPMHbIX OTOBPA)KEHHAX 


([Tpedcmaeaneno axacexukom M, A, Jlaepenmbesuim 2 I 1959) 


HasopemM KBa3HKO#OpMHbIM OTOOparKeHHeM PHMaHOBOH NoBepxHocTu R B 
(aHOBy NoBepxHoctbh R BHYyTpeHHee oTOGpaxkeHue 


~ 


z= f(z) =x(%, y) + iy(x, y) 


epxHoctd RB R, rye 2 MH Z—NOKaNbHbIe apamerppl, a x(x,y) u 


,Y) — PyHKWHH KNacca Cy, 3a HCKIIOUeHHEM, BO3MOXKHO, H30JIMpOBaHHblx 
eK. 


BeskomMy KBa3HKOHOpMHOMy oTOOpaxeHuio Ha R pu dbukcupoBaHHon cu- 
Me JIOKAJIbDHBIX TapaMeTPpOB COOTBETCTBYeT Ose OeCKOHEYHO MaJIbIX 93JI- 


ICOB, OOpasbl KOTOPBIX ABNAIOTCA OeCKOHeYHO MasIbIMH Kpyramu Ha R. Oru 
MIICbI OllpeseJeHbl C TOUHOCTLIO JO MpeoOpasoBaHHA NofoOua XapakTepH- 
KamMw M. A. Jlaspentbepa p(z)> 1 u 8(z) (mocnequaa ompefeneHa npu 
Nee !) (*)- 

O6bluHO B TeEOpHH KBa3HKOH(OpMHbIX OTOOpaxKeHH paccMaTpuBaeTcA CJy- 
, Kora p OrpaHHueHo WIM OCTaTOUHO MeqJIeHHO BospacTaeT. Oguako 
HCTBAa KBa3HKOH(OpMHbIX OTOOpaxKeHHH 3aBHCAT He TOJIbKO OT SKCICHTpH- 
eTa O€CKOHEYHO MaJIbIX 2JIJIMMCOB, HO M OT HallpaBJIeHHA NOceqHHX. 

B HacToaleH 3aMeTKe, MOMb3yACb OOCHMH XapaKTepHCTHKaMH, MbI oOlpe- 
WM HOBbIM KJIaCC KBa3HKOHOpMHBIX OTOGpaxKeHH — Kslacc O, JIA KOTO- 
O MbI OOOOMIHM pA KsaCCHUeCKHX Pe3yJIbTaTOB. 

Ilyetb G—oO6sacTtb Ha R u {K}—cemelicrBo *OpaHOBbIX CIpAMJACMBIX 
WIM KpWBbIX Ha G. KpasuKondopmHoe oToOpaxeHue €=/(z), ompese- 
Hoe B OOnacTH G, NpuvnasnexuT Kaccy O oTHOCHTe/bHO cemelicTBa {K} 
G, ecJIM cyulecTByeT NocrosHHad d HM OHONHCTHOe KBA3HKOHPOPMHOE OTO- 
KeHuve z* —¢(z) OOmacTu G, uMerolee TO Ke CaMoe Mose OecKOHEYHO Ma- 
- Q3JIIMNICOB, uTO HW f, TaKHe, 4TO, OOO3HaYaH Yepes Ie o6pa3 KpHBoH K 
 oToOpaxkenuu ~ u uepes 1(K) (coorBerctBenHo /(K")) — 9KCTpeMaJIbHy!0 
HY cemelicrBa KpuBblx {K} (coorBercTBeHHo {K*}) (7), HMeeM HepaBeHCTBO 


1(K*) <a (K). (1) 


Vimeer ecto cylefyloulee QocTaTouHoe ycsOBMe Jit TOO, YTOOb! oTOOpa- 
ive f IpHHaywexamo Kaaccy O (?). 

Ilycrb KpuBpie K oOsayatoT HerlpepbIBHO H3MCHAIONIMMNCA KaCaTeJIbHbIMH. 
Kako Touku z KpuBol K, B KoTopo p(z)> 1, o603Ha4uHM wepes a (2) 
I MexK]y OoubuloH ocbIO G6ecKoHeyHO MaJloro 9JIMMNCa MH KacaTeJIbHOu 
pupol K B paccMaTpHBaeMOM TOUKe (0<a<n/2). Bmecro p u 9 MbiOy- 
NONb3OBaTLCA (PYHKIMAMH Pp HW %, HHBAPHAHTHbIMH OTHOCHTeJIbHO 3aMCHbl 
aJIbHEIX tapamerpos. Ja Toro Toop! KBa3HKOHOpMHOe oToOpaxkKeHHe 
f(z) upuHaymexano Knaccy O OTHOCHTeJIbHO CeMeHCTBa {K}, ais 


uToObl CyILeCTBOBaIO Takoe uNcio d, ¥FO BO BCAKOH TouKe Zz u3 K BI 
NOJIHHe€TCA HepaBeHCTBO 
COS” a, 


nie) > +psin?a< da’. (2 


| 
j 

Hasosem O’ nogksacc oTo6paxkeHul O, KOTOpbIe yAOBJIETBOPAIOT HepaBet 
crpy (2). B uacruocru, Kmacc O’ coyepxur: 1) oroOpaxeHua c orpaHHuel) 
HbIM HcKaxkeHvem: p(z)<d?; 2) oroOpaxkenua c a(z)=0, MoyKsmacc KoTC 
PbIX Mbl Ha30BeMm O”, 

Tloqo6uo TOoMy Kak id OTOOpaxKeHHH C OrpaHHYeHHbIM p yCTaHOBJIeH 
TeOpeMbI, HeE3AaBHCHMbIe OT 0, Tak »%Ke Qua oTroOpaxeHul Kmacca O” MbI mC 
yuaeM pe3yJIbTaTbl, HE3aBHCHMble OT Pp. 

Kpa3uKOHopMHble OTOOpaxkeHHA Klacca O HMeIOT BaxKHbIe CBOHCTBA, Ki 
TOpPble HCHOJIb3yIOTCA B pa3JIMYHbIX BOMpocax TeOpHu PyHKILUH. | 


I. ipu3suHaku wHHBapwaHTHOcTH THA. Ilycr YY —MHOxECTE| 
3JIEMeHTOB MapaOommueckoro Tuna “3 rpanHybl R u {K}—cemelcTBo KOHe}) 
HbIX MHOKECTB 2KOPJaHOBbIX KPHBbIX Ha R, OTAeJAIOUIMX HeKOTOPY!O OTHI 
CHTeJIbHO KOMNaKTHY!0 OOslacTb Ry u3 R or xy. Upeznonoxum, uto /(K)=( 
Ecau z+ = f (z) — kBa3HKOHOpMHoe OHOsMcTHOe oTroOpaxeHHe R Ha R 


IIpHHaywiexatee Kaccy O oTHocuTelibHO {K}, TO MHOxKeCTBO Y* — OOpas3 | 
Ip oTroOpaxenuu f —Toxe nNapaOomnyeckoro THIIAa. | 

Ilycrb Tellepb Y—MHOXKeCTBO 3uIeMeHTOB rpaHnubl R runepOommueckoly 
Tuna wu {K}— ceMelcTBO %OpaHoBbIxX Ayr Cc HavaJioM HarpaHuue Ro, cTp| 
MALLAXCAK YH C KOHeCYHOH SKCTpeMaJIbHOK AMHON. Ecm KBa3HKOHDOpMHO! 
OHONHCTHOe OTOOpaxkeHue z* = f(z) oBepxHocTtH R ua R" mpunayexi} 
Kslaccy O oTrHocuTeJbHO {K}, TO MHOxKeCTBO _y* — o6pa3 y pu f —runep6om 
yecKoro Tua. 


JloOaBssai yCNOBHA peryJIAPHOCTH OTHOCHTeJbHO KPHBbIX K, nowy ag} 
Id OTOOpaxkeHHH Kylacca O’ KpHTepHH COXpaHeHHA THMa, KOTOpble COoTBe! 
CTBYIOT KJlaccnueckuM pH3Hakam JI. Anpcopca u JI. WM. Bomnkoppicxoro (4) 

Il. IpumMenenHua kK TeOpuH pacnpemeneHua 3HaueHH)| 
PaccMoTpHM pHMaHOBy MoBepxHocTb Rc ufeambHOH rpannueh Tu KBa3i| 
KOHOpMHoe OTOOpaxeHHe w= f(z) noBepxHocth R B chepy Pumana (a! 
Ilycts {K,}—cemeficTso MHUM ypoBHaA cbyHKIMH A(x, y) Knacca C,, 3afa; 
HoH Ha R M NpHHMMalolleH 3HaveHHun B HHTepBase (0,A). Korga }->% 
Ka CKMM@CTCA B TOUKY Z H3 R, a korga h->A, K, crpemutca k I. Kops 
Bble AK, 3allOJIHAIOT OAHOJMCTHO uM 6e3 TponyckoB R wu OTJeNAIOT Z OT | 
|gradh|=£0, 3a HcKmoueHHeM He Oosee YeM CUeTHOrO 4NCa 3HayeHH A} 
€/MHCTBEHHDIM ipegesiom A, a kKpHBbie K,, COOTBETCTBYIOULHe 3THM 3Hau4 
HHAM, pasOuBatoT KR Ha OOJacTH, B KOTOpbIX Ky, HM MX OPTOrOHaJIbHble Tpae| 
TOPHH OOpa3yioT move. | 

Ilycrp 


t 


i 
i 


@ (A) = \ m(z)| grad i| ds 
Ky 


MH A,—cdepuyeckan nuomayb oOnactn Dy), NOKPbITOH KpHBbIMH Kz Mj) 
A 


dn q 
i<kh. Ecun \ Oa’ hy > 0, pacxoquTca MIM eCIM OH CxO_UTCA, a , 
De 


TO W = f(z) Mpeppaujaer R B NOBepxXHOCTb HaOxKeHUA ccepsi (w), peryaay 
HO ucYepmbiBaemylo 110 Anncpopcy. 
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(Sror oOWHi MpHsHakK ympoulaerca B cmyyae Knacca O’ oTHOcHTembHO 


}. Torga MoxkHO 3ameHutTp (A) na L(A) = \ | grad | ds. 

K, 

IIpupeyem HecKOJIbKO pe3yJIbTaTOB OTHOCyTesbHO pa3BeETBJICHHOCTH HeKO- 
IX HeperyJAPHO UCuepMbIBAeMbIX TOBepXyocreli (>). 

_Tlyctb w = f(z) — KBasHKONpOpMHOe OTOGpaxeHle, onpeyeeHHoOe B Kpyre 
|< R, u {K,}—cemelicrBo »xop,aHoBbix KpHBbIX, Ipwyem 2 =O. Ecam 
pema yuckos Aspdopca HecipaBefuuBa u ecau 


lf (2) —F (0) 
] —————— 
a oe P(A) i, 


a 
dir dr 
P (k) = exp [ an | ed u \ Day pacxomutcs, TO 
Ris 0 


A<pP [e es ; (3) 


Y 


P™ oGOosHayaet OOpatuyio dyHKuuIo u C — nocTosHHyw. 
B yacruocrn, Korga K,:|z|=, a f upunagmemxut Knaccy O’ orHocn- 


JbHO {K,}, TO HepaBeHcTBo (3) mpeBpallaerca B 


i le 


Pe dig 1) ON 
| eo cle pet 
His sro Treopembl ceqyeT o6o6uleHve TeopeMb! 5 s0 xa: 

Ilycrb w = f (z) — kBasuKondopMuoe oTroGpaxkenne Kpyra |z|< 1 co cBoli- 
BamMuw [{(0)=0OuJ/>1. Torga pumanopa mopepxHocTb, oOpa3syemMaa OTO- 
arkeHuem f, COJepXUT TpocToh AucK c paguycom >8>0, rye $B —no- 
OAHHaA, He 3aBucalaa OT f. 

Il. TeopemMbl uckaxeHUA. Tem Ke MeTOJOM MbI H3y4HIH TeopeMy 
Kaxkenna A mbopca, npeo6pa30BnaHue IIpHBefeHHOrO MOjyJIA HW Teopemy KeGe (°). 
pHBeyleM, HallpHMep, oOoOmleHHe MoceqHeH TeopeMbl JIA OTOOpaxeHHli 
nacca O’. 

Econ w= f(z)—ojHouucTHoe KBa3HKOH(opMHoe oTOOpaxkeHHe kKpyra 
|< R ua o6Onactb D maockocru (w), He cojepxalllylo TOUKN W = oo, 
€CJIH BbINOJHEHbI CJIefyIOWWe yCJIOBUA: 

1) f (0) = 0; 

2) f(z) upuHagmexuT kmaccy O’ OTHOCHTeIbHO CeMeliCTBa 2*OpaHOBbIx 
oMBEIX K,, KOTOpble oTyemsor z= 0 or oKpyxHocTu |z|=R u no,odHbI 
MeHCTBY OKPYKHOCTeH C WeHTPpOM B Hauvasle B OKpeCTHOCTH Zz = U; 

3) |w|~ {z|", rae n= Qe /L uv L=supLl(a) sosusu z=0, 

) D cofepxut Kpyr |w| < R1/4. 

IV. Teopemp) tuna Mary u Jly3una—IIpusanosa. Ilyctb 
(} —cemelicrBo 2KopWaHOBbIX Jlyr, COCAMHAIOMMX %OpPfaHOBY KPHBYIO Yo H3 
yyra |z|< 1 c oxKpyxnocrbi |z|=1. Honycrum, yro Kawgaa aAyra K 
MeeT OllpeyemeHHbIt KoHem Cx Ha |z|=1 HM 4TO Kamat TOUKa M3 |2| =i 
sideTCA KOHIOM Ayru K. [Ipegnonoxum ellie, YTO KarKAOe NOMCCMeMCTBO H3 
(}, COOTBeETCTBYIONee MHOXECTBY KOHIOB € MOJIO%KUTEbHOH Mepbl, HMeeT 
JHEYHYIO SKCTPeMAJIbHYIO JVIMHY. 

Teopema Tuna ®ary. Ecan w =f (2) — kBasMKonopMuoe, HemocTo- 
IHO€ HM KOHEYHOJIMCTHOe OTOOpaxKeHHe eMHUYHOrO Kpyra KJlacca O OTHO- 
ITeIbHO BCeX TloycemelictB cemelicrna {K}, TO / (Zz) uMeer MpefesbHoe 3Ha- 
Hue Ha BCAKOM KpHBOH K, MUCK JIIOYaA, BO3MOXHO, MHOKCCTBO KPHBBIX, 
HII KOTOPHIX OOpasy!oT MHOKECTBO HYyJeBOH JIHHeHHOM Mepbl. 
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Teopema tuna Hespananuupni—@poctrMmManHa. MuorxecTBo 

rouek Cx, quid KOTOpHIX lim f(z) O6pasyer MHOxecTBO A HysIeBOH eMKOCT 
2>6K 26K 
MMeeT HyJIeBylO JIMHeHHy!o Mepy. 

Ecam mHoxKectso A IIpHBOAMTCA K TOUKe, 9Ta TeEOpeMa CTaHOBHTCA TeOp 
mou Tuna Jly3uHa —IIpupanopa. Ecau see moycemelictBa KpHBbIX u3 {K 
KOHI[bl KOTOPbIX OOpa3ylOT MHOKECTBO TOJIOXKATebHOH CMKOCTH, MMeIOT K 
HeEYHY!O SKCTPeMaJIbHylO JIMHY, TO MOJyyaeTcaA TeopemMa Tula BekpsMxr 


MuctutyT MaTeMaTHKH Tlocty nus10 | 
Axkayemuu Hayk PHP 27 XII 1958m 
Byxapect, PympiHua 
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Aoknaynn Akanemuu nayx CCCP 
1959. Tom 126, Ne 2 


MATEMATHKA 


A. APXAHTEJIbBCKHM 


AAAMVUMOHHAS TEOPEMA JIS) BECA MHO)KECTB, 
JIEXKAWINX B BAKOMMAK TAX 


(ITpedcmaezeno axademuxom II. C. Anexcandposeim 22 I 1959) 


B cBoem memyape 0 KOMMAKTHBIX TonoorMyecKUx mpocrpancTBax (1) 
|C. Anexcangpos u II. C. YpsicoHh nocraBuu Bompoc 0 BO3MO%KHOCTH 
RACTaBUTb HeMeTPH3yeMbId OMKOMMAKT B BHe CyMMbI AByX MosMmpocrpancrs, 
woe 43 KOTOpbIX (C ToNomorvel, BsiTOH us X) eCTb MpocrpancTBo 
cueTHoH Gasol. IO. M. Cmupxos (?) He TombKO Jan oTpuaTerbHbI oT- 
> Ha STOT BOMpOoc, HO NOKasasl, YTO JaxKe JOKaJIbHO KOMMaKTHOe mMpocr- 

ICTBO, ABJIAIOWLeeCA CYMMOHM CUeTHOFO MHOKECTBA MOMMpOCTpaHcTB CyeTHOrO 
ca, CaMO MMeeT CUeTHbIM BeC. 

B caasu c stum IT. C. Anexcangpos moctasus caeqyrouui Bompoc: 
Ulyerb O6ukommaktT X eCTb CYMMA@ MHOKECTBA MOULHOCTH <t CBOHX NOL- 
OCTpaHCTB, KaxKjoe U3 KOTOpbIX MMeeT Bec <t. MoxHO mM TOrga yrBep- 
lath, uTO HM BCe TMpocTpaHcTBO X WMeeT BEC Kt? 

B HacTosmlel 3aMeTKe JaeTCA MOJOKUTeIbHbIM OTBeET Ha BONpOc HU JOKa- 
BaloTcA Oonee OOulHe MpefyoxKeHuA. 
$1. Onpegenenne 1. CopoxynuHocTh Y MHOxecTB, JexKalMxX B MIpo- 
paHcTBe X, HasbIBaeTCA CeTbIO MpocTpauncTBa X, ecm ANA MpoHs- 
NbHOH TOUKH xX MpocrpancTBa X U MpOuSBOsbHOH ee OKpecTHOcTH Ox 3 x 
fierca Takoe MHoxectBo T,€y, uro x €P, C Ox. 

IIpocreiiiummM [pvwMepoM ceTH MpocTpaHcTBa sABsseTCA 6a3a STOO Ipo- 
DaHCTBa. OJHaKOCETbIO B IIpOCTpaHCTBe ABJIACTCH WH COBOKYNHOCTb BCeX O]- 
TOYCYHbIX MHOMKECTB 3TOTO IIpocTpaHcrTsBa. 

Jlerko TIpoBepHTb cywlefylollee yTBepxeHve (a {MIMOHHad TeopeMa JIA 
ren). 

Ecau npocmpancmeo X ecmb cymma ceoux noOnpocmpaxcmé Xq u Ya ecm 
mb npocmpaucmea Xa, mo % = U Ya ecib cemb npocmparncmea X. 

a 


HativM OCHOBHBIM pe3yJIbTaTOM ABJISeTCA: 

Teopema 1. Ecau 6 6uxomnakme Z cywyecmeyem cemb mownocmu <x, 
) 6 HEM cyiMecmeyem Basa mOWHOCMU KT. 

Moxas3saremberso. [lycrb ¥ = {Ta} —ceTb NpocrpaHcTBa Z MOULHOCTH 
t. O6o3HauHM Yepes { COBOKYMHOCTh 3aMbIKaHH B MpocTpaHcTBe Z MHO- 
*CTB CHCTEMbI {; MOULHOCTb MHOKeCTBa Y, OYeBHAHO, \t. 


Jina Kaxkyoro Dg ex TIpowsBeyemM cwefyroulee MOCTpoeHHe. MyCcTb x — 
OM3BOJIbHad TOUKAa MHoxecTBa Z \ Mz. BpiOepeM Taky!o OKpeCTHOCTD Ogx 
UKM x B Hpoctpanctse Z, uTo [Ogx]z | De = A. i" 

Ja BbiOpanHo oKpecTHOcTH Ogx TOUKH * BO3bMeM OIIpeJeJIeHHBIH 9J1e- 
HT T,, CeTH ¥ Tak, 4TOObI ObIs0 


x €Tay C Opx. (1) 


JOpaHble TaKHM O6pa3om duieMeHTH! I'gg ceTH ‘y OOpasyioT CHCTeMy MHO- 
<CTB, KOTOPy!O Mbl O603HaUHM Y° HM KOTOpad ABJIAeTCA NOACHCTEMOH CHCTe- 


239 


Mbl ‘Y H HMeeT, CJleOBaTesbHO, MOIMHOCTb <t. Kpome Toro, cuc1ema 1°, K 
BUHO U3 ee OcTpoeHua, OOpasyeT MoKpbirue MHOxKecTBa Z\ Dg. Jina Kaw 
noro Te, €7% BosbMem BHOJIHe onpeqeseHHoe OTKpbIToe B Z MHO2KECTBO Opa 
yAoBNeTBOpsiomlee BKOUeHHIO (1). Cucremy oTOOpaHHbIx TakKUM o6pa3s0M MHC 
*KeCTB Ogx O603HaUHM Yepes 18, OHA HMeET MOUIHOCTh t, MOKPbIBaeT BC 
MHO2xKeCTBO Z\.Mg M COCTOHT M3 OTKPbITbIX B Z MHO?KECTB C 3aMbIKAHUAME 
slexkalluMu B Z\Dz,. 
CoBoKyNHOCTh 3aMbiIKaHuli MHOKeCTB CHCTeMbI Y"° OOO3HaYHM Yepes 15 


Cucrema © MMeeT MOLIHOCTh <t. HasoBeM tg COBOKYNHOCTh TeX MHOXKECT 
mipocrpancrpa Z, KkoTopble CyTb jonoHeHua (B Z) K MHOKeCTBaM, ABMS 


1OLLMMCAH KOHCUHDIMH CyMMaMH MHOxecTB cucTembI 7°. CucTeMa pe Mee 
MOU[HOCTh <(t HM COCTOHT H3 OTKPbITHIX B Z MHOKECTB, COfepKalllHxX MHOME 
CcTBO Dg. | 
JIemma 1. Jlua ato6oti oxpecmuocmu OD, mxoscecmea De @ npocmpar 
cmee Z natidemca makoti saemenm T cucmemot up, umo Dg CT COD,. ' 
Jloka3aTeabcTBO smemMMb 1. Muoxecrso Fa = NOM n Cae 
makt. Tak Kak cuctema y* oOpasyeT MoKpbitue MHOMKeCTBa Z\Dz, TO O 
Tem Ooee noKpbiBaeT Z\OMg. BpiOepemM KOHEYHOe MHOXKeCTBO 93JIEMeHTC 
1*°, TlOKpbIBalOlWHX B CBOeH COBOKyMHOcTH MHOxecTBO Fg. Ilyctb sro oyay 


Oxy, OpXa, «.-, Opn. Tak Kak [Opxiz€ 1°, To 


ZS U [Ogxilz E ug. ' 
t=1 


OueBu]HO, 


—= | 


Ds ZN U [Opxilz Cc ODs. 
t=] 


JlemmMa | joKa3ana. | 


BepHemca K JjOKa3aTebcTBy Teopembl |. Ilocrpoum ya Kaxgoro Oz & 
COOTBETCTBYIOWYIO CHCTeMY 4g H BOSbMeM OGbEAMHEHHE  BCeX STHX Ug. CE 
cTeMa  COCTOHT U3 OTKpbITHIX B Z MHOXKECTB HW HMeCT MOIIHOCTb Tt. Jy 
MOKasaTeJIbCTBa TeopeMbl | AOCTAaTOUHO TOKa3aTb, UTO CHcTeMa pm eCTb 6a: 
mpocrpanctsa Z. 1 

[lyctb TouKa X€Z HM ee OKpeCTHOCTb OX mpou3sBombHa. Bo3pmMeM Taky 
oKpecTHocTb Q,x, uToOb! [O,x]zC Ox. Torga uaiigetca taxoe Tg€y, a 
x€T, CO x. Ouepuguo, Dg = [['g]z C[O,x]zC Ox u DOgEy. To nemme 1! 
cHcTeMe Yg HakyeTca MHOxecTBO IT’, comepxamee Dy, u sexKallee B Ox. Tor 
na x €M,CTCOx. Tax xax PE ugCp, ro T€pu, vem sce oKasano. 3 

Tak KaK MHOKeCTBO BCeX TOYeK IpOcTpancTBa OOpasyer ceTb 3TOrO pr 
CTpaHCTBa, TO H3 TeopeMbI | BbITeKaeT TaKOe H3BECTHOe CJIeCTBHe: ) 

CaeqcTBue. Bec 6uxomnakma ne npesocxodum e2o mowHocmu. 

H{3 aqqMUMOHHOK TeopeMb! JIM CeTeli Hu Teopempl 1 cpasy culemyer: 

Teopema 2. Ecau 6uxomnaxm © ecmb cymma mxosecmea mowHocm 
St ceoux nodnpocmpancme Xa, Ka#cd0ce U3 KOMOPoLX Umeem eec Kt, mo‘ 
eec eceeo OuKomnakma DM He npesocxodum t. 

Teopema 3. Ecau 6 aokaaoHo 6ukomnakmuHom xaycdopdosom npocmpai 
cmee Z cyiwecmeyem cemb mownocmu <t, mo 6 Hem umeemca u ba3sa mow 
HOCMU <t. 

WokasaTeabcTBo. JJonomuuM tpocrpanctso Z ofHOl TOUKOL Xo | 
OukomnaktTa Z). B3aB ceTb MOMLHOCTH <t mpocrpauctBa Z uM NonomHUB ¢ 
TOUKOH Xo, NOJYYHM, OYBUYHO, CeETh MOWHOCTH. <t OuKoMMaKTa Zo, OTKYA 
B CHJly TeopeMbl 2, H ceqyeT Teopema 3. : 

na Jalbuetiiero Ham noHaqobutca 

Jlemma 2. ITycmo 6 npocmpaucmee X cywecmeyem cemb mownocmu < 
Toeda u3 npouséorenoti cucmemel 3 OMKpELMbLX mHODCeECMe Npocmpancmea 
MOICHO BbLOpamb nodcucmemy moufocmu << C moti oe cymmoti, 4mo Uu Bl 
cucmema. a - | 
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OKa3aTeabcTBO. Ilycrh o = {O.}—npousBoubHaa cucTema OTK PbI- 
MHOXeCTB B MpocrpanctBe X. Ilonoxum G= UV Og. Iycrs y—cerb 


a 
TpaucTtBa X mouHoctH <t. J[na Kaxygoli Touxu x€G Bo3bmem cojep- 
flee ee MHOxecTBO O, uw Takoe Ty €y, uro x€T,CO,. OroOpannpie MHO- 
ipa I’, oOpasytor cucremy MouqHocru <t u noKpbiBator Bcé MHOxeCcTBO G. 
Kax%k oro oToOpaHHoro HaMM MHoxecTBa I’, BO3bMeM ompeyeneHHoe co- 
alee ero MHOwKeCTBO Oo. Oru MHOKeCcTBAa O, OOpa3yior noycuctemy 
}HOCTH <t CHCTeMbI ¢ HM MMelOT CBOeli CyMMoli MHoxKecTBO G. Jlemma 


feopema 4. Ecau 6 npocmpancmee X, unUuYyUaAoNO-KOMNAaKMHOM enaomo 
OWHOCMU Tt, CYylYyeCcmeyemn cemb motunHocmu <1t, mo X — 6uKomnakm 

Gs sg 
Oka3saTeubcTBO. [lycrh O= {Og} — mpousBonbHoe oKpHITue mpo- 
ueTBa X. B cuuly JleMMbI 2 MOxHO M3 Hero BEIOpaTb NogzNoKpbitue O* npo- 
HCTBa X MOWHOCTH <t. Ho, B CHY MHMWMabHOM KOMMaKTHOCTH BIWOTb 
OW,HOCTH t TipocrpauctBpa X, us O° mMoxHO BbIGpaTb KOHeYHOe NOANO- 
tHe. Takum oOpasom, X — 6ukommakT, Bec KoToporo (B cusly Teopeml 2) 
IpeBOCXOHT Tt. 

JamenqctBpue, Ecau @ npocmpancmee X, aokanobKo uUnUYyUAaAbHO-KOMNAKM- 
enaomb OO molHOcmU t, CYWWecmeyem cemb mowwHOCmU <t, mo X s0- 
HO OuKOMNAKMHO U UMeemM BEC KT. 

Yenepb jlerkO OKaxKem CJleyyloujee O6O6uIeHHe TeopembI 2, cojep»Karlee 
s6e B Ka¥eCTBe YaCTHOrO CJlyyad Hu pesyubTaTH! IO. M. Cmupuosa. 
Teopema 5. [ycme npocmpancmeo X wunuyuaasxno-Komnakmuo (coom- 
SM6EHHO, AOKAABHO UHUUUAALHO-KOMNAKMHO) 6nAoMbe OO mMOLWHOCMU Tt. 
mo X npedcmaeneHo 6 Bude CYMMbL MHOoCeCMeA MOLHOCMU <t CeOUX 
apocmpaucme Xz, Kancd0e U3 KOMOpPolX Umeem cemb mOtuNOCMU <T. 
Ja X ecmb Oukomnakm (coomeemcmeeHHo, AOKAAHO OuKOMNaKMHoe npo- 
aHCcmeo) eecCa <—t. 

-CaMOM jee, MO AafHWHOHHOH TeopemMe Aaa cere mpocrpaHcTBo X 
-P2KUT CETb MOLLHOCTH <t, orkyga Teopema 5 cyle_yer B cHuy TeopeMbl 4 
> CJIEICTBUA. 

3 3aKJIIOUCHHe MPpHMeHHM MOHATHE CeTH K JOKasaTeIbCTBy WH OOOOULeHHIO 
%4 UsBecTHOH Teopempl II. C. AmekcaHyposa (('), mpHOaBsenue 2). 
Teopema 6. IIlycmb Y aokaasHo buxomnaxmno u Y=fX, ede f— ne- 
elBHOe OMOOpasKenue HeKOMOpo2o Ty-npocmpaucmea X na Y. Toeda 6ec 
mpancmea Y He npeeocxodum eeca npocmpancmea X. 

JIMeTHM TIpexkKe Bcero culeqyloujee OYEBHAHOe Mpeor*KeHHe: 

lemma 3. Omo6paoenue f npocmpancmea X Ha npocmpaxcmeo Y xe- 
5134)  mozda U morbKO mozda, KOz20a OHO NepesodumM HeKOMopyto Oa3sy npo- 
ancmea X @ cemb npocmpaxcmea Y. 

feopema 6 cpasy ceqyer 43 semMbI 3 HM TeopeMbl 3. 

13 Teopembl 6 BpirekaeT Teopema I]. C. Amexcanyposa: ; 

Tpu nenpepoieHom omobpascenuu OuKkomnaxma (Ha OuKomnaKm) 6ec Ke 
em noébolcumocaA. 


MockoscKHii rocyapcTBeHHbI yHMBepCUTeT ee 
um. M. B. JlomMoHocoBa’- . 14 95 
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MATEMATHK 


| 


A. M. BABHY | 
O PAJUKAJIE JIEBHLKOrO \ 
(ITpedcmaeaeno axademuxom I], C. Anexcaxdpossim 26 I 1959) { 


Kaacc Korey * M nasprpaetca Ce WHAT bH BEIM ('), CCH BBINOMHE 
cmelyiouve yCJlOBHA: | 

I. Beakoe kombuo u3 M ecrb nepBHYHOe KOVJIbILO. 

II. Jo6o% nenynepoi ugean ** Kkonbua u3 M npnyaqnexut M. 

II]. Econ K —neppuyHoe kompyo, ACM —ero HenyseBoH uead, 
KEM. | 
Bepxuuit paqukan B cmpicne A. I. Kypoma (*) Sm, ompeqensempii cnemvai 
HbIM KJaccom Kose M, Ha3piBaeTCA CNeE WUHAN bHEM pakuKaso 

B 9ToH 3aMeTKe JaeTCAH MOJOKHTCIbHLIN OTBET Ha BOMpOC, NOCTaBJeCHH| 
B. A. AnyzpyHakvesnyem (1): OyeT IH JIOKaJIbHO HHJIbNOTeHTHBIM pay) 
JleBHUKOrO CnelHaIbHbIM paHKaJioM? | 

Kaacc M sceex nepBHYHEIX KOIell 6€3 JOKaIbHO HHJIBMOTCHTHBIX Head! 
ABJIACTCA, KAaK JIETKO MPOBepHTb, CMelMaIbHbIM KIaCCOM Koel. Onpeset) 
MbIM STHM KJIaCCOM CHeUMaJIbHbIM paguKkaa Sj OyeT HAMMEHDIUHM CnelMasbH 
paluKaJIoM, cofepxKalluM B JOOOM KOVIbUe paluKaw JleBuUKOFO STOFO KOMB!| 
pHyeM B KaxkKOM Kobe paluKal Sy coBmayaeT c nepeceyeHveM Bcex Tak! 


WeaslOB, (aKTOP-KOJbIla MO KOTOPHIM CYyTb Kouba U3 KNacca M. Ina 1 
uTOOb! JOKa3aTb CoBMayenve paluKala Sy c payquKanom JleBuuKoro, JocTatT} 
HO JOKa3aTb cueqyIoulyIo TeopemMy. 
nepecewenue ecex MAaKUX UdeANDe KOAoYA, akmop-KOAbYya NO KOMOpeLM CY! 
nepeuunole L-noaynpocmole Konoya. 

Wokxasaresmpcerso. 1°. Hyctb snement 6 konbua K He npunaysex| 
He OyfeT JOKabHO HHJIbNOTeHTHBIM. ITO O3HauaeT, YTO CyILeCTBYyeT | 
Kobo T CB, nopoxkJeHHoe KOHEUHBIM MHOKECTBOM 3JIEMCHTOB, TaKOe, } 
T’-+-0, k=1,2,... Tax xax ana moOoro k T* — xonbuo c KOHeYH| 

2°. OOo3sHauHM Tenepb uepe3 {Pz} COBOKyNHOCTb BCeX TaKHX HJeaJOB 
Kouba K, Avia KoTOppx K/Pa cyTb TepBuuynpie L-nomympocrpie KOJb! 
Ilyctb P= ) {Pa| Pa € {Pa}}. Ouvepuquo, uro PDL, tax kak PzDL. Tp 
TCP c yka3aHHbimMu pple cBolicrBaMH. PaccmoTpuM coBOKynHocTD {( 
TaKHX HealoB Kouba K, uTo: 1) QgDL; 2) Qg=PT, T?, ... Ouesug 
L€{Qe}. Ecnu umeerca GeckoHeuHad Uenouka BJIOKeHHbIX Apyr B Ap 

k : 
T",k=1,2,... [eticrsutenbuo, nycrh QDT*. Tax xax T” umeer KOH 
HOC MHOMKECTBO OOpasylOMlNX d,..., An, TO T°CQ, ana HekoToporo Qs 
{Qe}, WTO HeBO3MOKHO. CyefoBaTeMbHO, K COBOKyIHOCTH {Qo} II pHMeHI 


Teopema. B npouseononom Konoye K paduKan Jleeuyxoeo L(K) ec| 
paqukany L(K)=L. Torga raapupit nyean B, nopox,eHHbI 31eMeHTOM 
YUHCJIOM OOpa3yIOUlUxX, TO ACHO, YTO bes | i es ey 
nowoxuM, uro POL. Torga cymectByer amementT DEP, FEL u Komi 
Heaton W3 {Qe}, Q3XCQ:C..., TO HX OObeqMHeHHe Q He MOKeT cowepx 


* PaccMaTpHBalOTCA TOJIbKO aCCOWMaTMBHbIe KOVIbIa. 
** Tlog «HeaJiom» BCIOAy MOHUMaeTCA JIBYCTOPOHHHM Hea. 
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ma L[lopua, T. e. CylllecrByeT MaKCHMaJIbHbI ssemenT Py € {Qe}. JlerKo 
eth, uTO K /P)—epBuyuHoe Kobo. B camMom Jlene, ecuM JaHbl ujeambl 
BP, ¥ D5 Py, 70 CIT", DDT". losromy CDIT""™, tr, 6. CDSPp, 
Kaxkem, uTo K/P, L-nonynpocto. JlevicrsutTembyo, ecan L(K/ P.)+0, 
ero MOJIHbIM EONS f*(L(K/Po)] D Po. B cusny maxcumasbHocTu Py 

eG 7s) i. Torna Le Po) QT. Ho T? umeer KoneuHoe uNcI0 
asyIOULHX, NOSTOMY (T’)” =0, tT. e. T'" C Py, uo HeBosMoxHO. 
‘Takum o6pa3om, Mbl nocTponsu ugean Py€ {Pz}, KOTOpbIi He Cofep2XKuHT, 
K JlerKO BHeTb, Ueata P=) {Pa|Pa€ {Pa}}. Iro npoTruBopeyne Nowyyn- 
-b M3 Npeqnosoxenua, uro PDL. Ilosromy P=L, uro u TpedoBanocb 
asaTb. 


- 


MockosckHit rocyjlapCTBeHHbili yHHBepCcHTeT Tloetynuso 
um. M. B. Jlomonocopa 23 I 1959 
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HW. A. BAKEJIBMAH 


) 
OB OJHOM KJIACCE HEJIMHEHWHbIX AUS S®EPEHUWMAJIBHbIX { 
YPABHEHMHK 


(ITpedcmaeaeno axademuxom B. H. Cmupxoeom 24 I 1959) 


§ 1. Ilycrp D— 3amKuyTaad orpaHuueHHad O6/1aCTb N-MepHOro | SBKIUAO 
MpOcTpaHcTBa xX = (%4, X2,+.+., Xn). OTHOCHTeMbHO rpaHuubl D 3aMKHyT™ 
nopepxHoctu [ 6yyzem mpeqnosaraTb, YTO OHA B OKPECTHOCTH KaxKOH CBOE 
rouku X 3ayaeTcd ypaBHeHHeM Yn =f (Yr, Yo, +--+» Yn—1), THe f — WBax] 
HellpepbiBHO AuddepenuupyemMad (yHKWWA BCeX CBOHX apryMeHTOB. Osc 
Y1, Yo» +++ Yn—1 Me%RKAT B KacaTesbHOM MockocTH kK I’ B TOUKe’X, a O 
Yn HatllpaBsleHa 10 HOpMagu K I’ B TouKe X. 

Tlyers: ua, were ae vw? (D), monoxum u; = Ou/ Ox; (i=1,...,n 
Up = O7u / OX/OXe (i<K R=1,...,n). BBegqem B paccmMoTpeHue 92BKIUIOF 
IIpOCTpaHCTBO Q BEKTOPOB q = (Git, - ++ > Ynny Yt» +++ » In» J) (IPH 9TOM y KOO! 
qunaTel g,, idk). Ouepuguo, Q umeer pasmepHoctb 1=n(n+ a 

{ 


+n+1. Byyem janee paccmatpupatb dyuKuuH F(q,x), Kkorga qé 
x€D. B cayyae, korgqa kaxkyomy x€D orseyaer BekTOp q(x) = (uy; (x), - 
vee Unn(X) ty (K), +++, Un(X), w(x), roe w(x) EWP (D), To bynxuua F (q, 3 
Upespallaerca B AudPepenlHa/IbHDIA ONepaTOp Broporo NopsAyKa Hay yuk 
ue u(x), KOTOpbIit MbI Oyyfem OOosHayaTb uepe3s F (uw). OueBuguo, To | 
oOpaTHo, KawyomMy AudpepenuuatbHomy onepatopy Broporo nopagKa F (i 
cooTBeTcTByeT (byHkuua F (q, x) BeKTOpoB q€Q u xED. | 
§2. Ilyctb B oOnacru D 3aqan qudipepenynabubld onepaTop Bropol 
nopsyka F(u) u F(q, xX)—coorsercTByiollad emy dyukuua. Heoxe Oye, 
Bcerya Mpeqnouiaratb, uro F (q, X) HMeeT HeNpepbIBHbIe NepBble Mpou3sBoH 
MO BCCM KOOPfHHaTaM BeKTOpOB q HM X Ata qEQ,xED. Onepatop Fi 
OyqeM HasbIBaTh TOTAMbHO J9AMMUNTHYECKUMM, eCAM pH moObIx q € 
u x€D umeer MecTo HepaBeHCTBO | 


n nn 
>) Fuge (4s X) €e&e S&S) EF ( 
i<k=1 ui 
WJM 
ih n 
. 2 
= Sea Gy x) ee > & ( 
i<k=1 i=1 7 
rye §&, , ..., _ — IpOM3BOJIbHbIe BeleCTBeHHbIe UNCa, a & > O— HEKOTOP? 


MOCTOAHHAA, He 3aBNCAlad OT q MH xX. He napywiaa oOu{HOCTH, MOXKHO BCer) 
CUHTaTb, UTO TOTANbHO SJWIMNTHYeCCKHe OMepaTOpbl yAOBJeTBOPAIOT HepaBe’ 
crBy (1), uro HuxKe Bcerga Npeg~nonaraerca. Ipoctetmumu IIpHMepaMu Taki 
ONepaTOPOB ABIAIOTCA JIMHEHHBIE M KBasHJIMHeHHbIe SMHNTHYeCKHe OrlepaTopi 
MeHee IIpocTbiM IpumMepoM MoxeT CiyKHTb Onepatop us, + u3, +...+ us, - 
sb Uy + ee +... + Unn. 

YpapHenve Buga F(u) =0, rge F (u)—torambyo smmuntuuecknit omep 
TOp, OyAeM HasbiBaTth TOTANbHO 9NMMNTHYCCKUM ypaBHeHHe! 
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HKOMy ypaBHenuio F(u)=0O B npocrpancrse Q coorsertcrByeT cemeficTBo 
epxHocteh F(q, x)= 0, KoTopoe saBucuT oT n NapameTpoB — KoopqMHaT 
: 


Topa x. Ilycrh ganee L(u) = > Qip (X) Uig — THHeHHEI §uddepentuanb- 
i<k=1 

onepatop, y KoToporo 4a; (x)€C’(D) u Aa Koroporo Bo Bceli o6macTu D 

NOJIHCHO HepaBeHCTBO 


n n 
2 
» Qip (X) E:Ep > oy >» ers (3) 
isk=] é=1 
% =const>0, a &, &,...,&,—TIPOW3BOJIbHbIe BeleCTBeHHbIe uHCJIa. 


patopy L(u) B mpocrpanctBe Q coorBercrByer cemelicTBo mmocKocTeli 
,X)=0, 3aBucallee OT M MapaMeTpOB — KOOpAMHaT BeKTOpa X. 
Teopema 1. IIycmb 6 o6aacmu D sadaH momaavHo saaunmuueckut 
pamop F(u). ITycmo L(u) eeedennout eve aunetineut ananaunmuueckud 
pamop. Tozda npu ecakom duKcupoeannom x€D noeepxnocms F (q, x) = 0 
OKaA U OOHOSHAXHO NpoeKmupyemcaA Ha naocKkocmo L (q, x) = 0. 
‘Taagkxoctb mopepxuoctu F(q, x) =0 noxHuMaetcs B cuemyroujeM cMpbicye. 
feu B IpoctpaHctse Q HOBy!O J[eKapTOBy CHCTeMY KOOPAMHAT Vj, Uo,... 
, Uj-y, f TaK, YTO OCH V4, Ue,.-., Uj, JeKaT B NocKocTu L (q, x) = 
KTOPp X (PUKCHPOBaH), a OCcb ¢ HaMpaBsIeHa NO HOpMaJIM K STO MIOCKOCTH. 
cya MopepxHoctp F (q, x)=0 Hay Bce muockocTbio L(q, x)=O0 s3ayaetca 
ABHEH HeM 


t as 9 (01, U2, + 2% 4 Vi-1)s (4) 
AueM CYHKUMA (Uy, Vo,..., Uz—1) MMeeT HeMpepbIBHble MpOH3BOAHbIe TO 
DM U; B JHOOOM TOUKE (Uj, Ue, ... , Uz—1). 
Cuctema KOOpQuHaT 01, Ug, ..., Via, f 3ABMCHT OT BEKTOPa X, MMCHHO OHa 
myuaeTca M3 MCXOAHOM eKapTOBOM CHCTeMbI KOOPAMHAT jy1, Jia, --- 
> Inns Fis +++» Qn» J OPTOTOHAJIbHBIM IpeocOpas0BaHHem, KOSPuILHeHTbI KOTO- 


‘0 CYTb HeMpepbiBHO AMuddepenuupyemble (yHKWMH KOOpAMHAaT BeKTOpa 
D. Wosromy coorHoweHne (4) mpHBoquT K TOMY, 4TO CceMelicTBO MoOBepx- 
cteH F(q, x) =O Moxer ObITb 3afaHo TAK: 


L (q, x) = ¢(q, x), 


2 o(q, X)— HempepbliBHo AuddepenuupyeMan byHKWAA KOOPAMHAT BeKTOPOB 
‘Qu xéD. 

PaccMoTp¥M TOTasIbHO 9JIMHNTHYeCKOe ypaBHeHve, yOBJIeTBOpsolee He- 
pencrBy (1). Ilyctb KK (x)—ctbepHueckoe u300paxKeHne MOBepXHOCTH 
(q, X) = 0 (BekTop x cbuKcupoBaH), MOCTpOeHHOe Ha eAMHHYHON ccepe Mmpo- 
aHcTBa Q c IleHTpoM B Hatasle KoopyuHaT O Mpocrpaucrga Q. Ilonomum 

“~ 


+(L) = sup [ sup | tg(n(x), OY)|, 
x@D YEK(x) 


> n(x) — BeEKTOp C KOMMOHeHTaMH (44; (X), G2 (X), -- + » Ann (X), 0,0,-.-; O): 
CCMOTpHM Tellepb COBOKYMHOCTb % JIMHeEHHbIX OlepaTOpOB L(u) = 
n 


1 ° 
>) Ge (X) Uie, KOTOpbIe YAOBNeTBOpPAIOT YCJIOBUAM: 1) dip (x) EC? (D); 
<k=1 
n 
>) @3,(x)=1; 3) mpu scex x€D u smoObix BelleCTBeEHHbIX “MCax 
<k=1 


fo, +--+» &n MMe€T MECTO HepaBeHCTBO 
n LOH » —, n 
>} dn (x) bbe > ao >) Mie (x)| de 
Say (x) = Fa,, (0, 0,... ,0, x) (i SR) 
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0 
e (2)7 
Tina Kaxxyoro onepatopa L(u), jelcrByloulero M3 NpocTpaHcTBa Ws aC 
B lpocrpauctso L,(D), corsacHo pe3yJbTaTaM O. A. JlaqpnkeucKon (%,* 
onpefeseH orpaHvueHHbit oOpaTHbll onepaTop L~1 (ompegenenve mpocrpal 


ud a2 
ctza WY (D) cm. (1,7)). Hasopem HOpMOH TOTAJIbHO 90 IHNTHE 
¢koro onepatopa F(u) uucso 


i 

| 

= inf {|| 27 ( 
u(F) = int tl , 


- 1 (L)}. 


Teopema 2. ITycme 6 o62acmu D 3adan _momaaoxo SAAUNMUMECKU 
onepamop F (u). Tozda, ecau p(F)<V2/Vre+3n+2, mo sadaua Mi 
puxae Oran ypaeHenun F (u) = 0 odxosHa4HO paspelluma 6 WY (D), npuse' 
OAA PeWleEHUA Ug Umeem mecmo oueNKa 

ol Walle, 
Sa = ; 

siSeain Vn? + 8n + 2 (v (F) + 2) 


2de h(x) = 0(0, x)€C1(D), a onepamop Ly, €% u uucao e>0 ydoeremsopato 
COOMHOWEHUTO . 
V2 


Vrt+on+2 


Vimeer Mecto aHasloruuHad Teopema Jia 3aqaun Jlupuxse B culy4ae HI 
OMHOPOLHbIX TpaHHUHbIX YCJOBMH, CCIM JIA STHX TPAaHWYHBIX YCJIOBMA Cy 
cTByeT pellieHve juHeHHOrO ypaBHenua Ly (uw) = 0 uz mpocrpaHcTBa Ww? (D: 
Vs pesymptatop A. VM. Kouienesa (*) no muHelHbim ypaBHenusM B Lp (p> 
BHITeKaeT, ITO pellleHHe PaCCMaTPHBaeMOH 3ayayuH MOXKeT ObITb TakxKe ni 


|| Uo | 


Fe 


| Lo Wy (Lo) Se (F) +e < 


0 

JlyueHO B IpocTpaHcTBax WS (D) wW SF (D)s 

§ 3. 3necb OyyT paccMOTPeHb! HeHHeMHbIe WUdepenHUMaJIbHbIe OMepaTOpE 
9JIJIMMITHYHOCTh KOTOPbIX OyfeT, BOOOMIe TOBOPA, MMeTb MeCTO He JIA BCAKC 
yukunn ue WY (D). 

Paccmotpum B oOsacTH D HenuHeltubli qudpepeHwualbHbl onepato 
@O(u) = H(u)+ Lu), rye: . 

a) H(u)—neKoToppli momMHom crenenu 2m-+ 1 oTHOCHTeIbHO PyHKWY 
U, €€ N€PBbIX HM BTOPbIX MPOH3BOAHBIX, KOSppuIIMeHTbI KOTOPOrO CyTb HeLpr 
PbIBHbIe (YHKUMH BekTopa x€D; 


n n 
6) L(u)= >) Gin (X) Win + DS) Ge (x) uz +a (x) U, Ain(x) EC’ (D), a; (x) EC (D 
igk=1 t=1 

a(x)€C (D). | 

Onepatopy L (u) coorBetcTByeT B mpocrpancrse Q cemelicTBo nulocKocTeli P (x 
MMeIOWHX ypaBHeHnue L (q, x) = 0. Ilyerb Ay (x) — equHuunasd HOpMasb K P (x 
@yuKuua H(q,X) OTHOCHT€NbHO KOOPAMHAT BeKTOpa q eCCTb NOMMHOM CT 
neHH 2m- 1. 


OrnocutembHo H(q, x) 6yyzeM npeqnonaraTs BbITOHeHHBIMY CJle 7 yIOu 
yCJIOBUA: 


1. IIpu s1000m dbukcupoBanHom x €D vi mpov3BOAbHOM HeHyseBOM BeKTO} 
p € P (x) nomHHOM crenleHH 2m + 1 f(s, p, x) = H (p + cAg(x), x) orHocuTembI 
o¢ HMMeeT CMHCTBCHHBIM MpOCTOH BelLeCTBeEHHbIM KOpeHb Ha MpOMexXyT! 
(— oo, + 00). 

2. Ecnu «(p, x) + iB (p, x) —KomMseKcHbli KopeHb nomuHoma f(s, p, 3 
TO pH Bcex x€D u p€ P(x) umewrT MecTo HepaBencTBa : 


[a (P, x)|<yolB(p, x), [B(P,x)|>1\pl, 
IpHueM MOCTOAHHBIe Yo HW Y, He 3aBucaT oT XED u p€ P(x). 
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. Ecam Ho(q, x)—ruapubili ofnopogupii nommnom crenenu 2m + 1 
(q, x), To TIO IMHOM Is (9, P, X) = Ho(p + cAy(x), x) oTHocuTembHO 
fT €MHCTBEHHBIM MpOCTOH Bel\eCTBEHHBIH KOpeHb Ha MpomexyrTKe 
, + 00). 
cau A (q, x) —ogHopogubilt nomMHom crenenu 2m-+ 1, To on coBnayaet 
)MMHOMOM f7)(q, x). JlerKo nokasbIBaeTca, ITO BCAKUIi OAHOPOHbIM NoOH- 
, YAOBNETBOPAIONIMH ycIOBMIO 3, yOBNeTBOpAeT TakKxKe ycnoBHaAM | H 2. 
pxHoctb //(q, x)= 0 ya ofHOpog_Horo nomMHomMa H (q, x) upu duKcu- 
pHHOM X€D mpegcraBseT coOoli Konyc c BepuIMHoli B Hayame KOOpAMHAT 
pTpaucrBa Q. Ja noumHoma H (q, x), yqoBnerBopsiomero ycnosusm 1—3 
; 


? 


pxuoctb fH (q, x) = 0 mpm Bcakom cbukcupopanHom x€D sayaetca nenpe- 
O Audpepenuupyemol dynKuneh ft = 9(vj, Ve,..., Up) (oOo3HaueHHA 
Ke, ITO HU BU. 2). DyHKUMA (v,, Ve,..., U1) MOMKET HHOrAa UMeTb 
PIBbI TI€PBbIX MIPOM3BOAHbIX MepBoro pofa B TOUKe v7 =0 (i=1,2,... 
,—1), 1. e. mopepxuocts H(q,x)=0 Moxer uMeTb eMHCTBeHHY10 
y!O KOHMyeCKy!0 TOUKy. 
ycetb K (x) —ccbepuueckoe us06paxeHve noBepxHocmu H (q, x) =O upu 
icMpoBaHHom x€D. [lonoxum 
8(H) = sup(_ sup | tg (Ao (x), OY |). 

x@D_ YE6EK (x) 
co 6(H) Has0BeM WHAMeTPOM cCcepuyecKoro u3z06paxKeHHA NOMMHOMA 


Xx). 
Teopema 3. [Tycmo O(u) = H (u) + L(u) — dugoepenuuanonoui onepa- 
9 emopoeo nopsOKa, onpedenennolli 6 3amKHymoti obszacmu D, npusem no- 
tome. H(u) u L(u) yooeremeopsatom ecem ycaosuam, CPopmMYAUPOsAHHolm 
ue. Ilycmb, Kpome moezo, AuNetinolli onepamop L(u) aaaunmuueckult (mM. e. 


0 
) eolnonHeHo coomHoweHue (3)) wu dOeticmeyem u3 npocmparncmea Ww (D) 
(D). ITycmo Oana onepamopa L(u) onpederenr oepanurennolit obpamuotti 


0 
pamop L~, nepeeodauui L,(D) @ WP (D). 
Toeda ecau umeem mecmo Hepasencmeo 


8(H) Vr? + 3n+2(B+1)<V2, 
- Dy > 0 — HeKomopan NOCMOAHHAA, 3ABUCALYAA AUIb OM Yo, {1 U MaKCcUu- 
ma modyneli Koad@quyuenmoe noaunoma H(u), mo Ona ypaenenua MD (u) = 0 


0 
2 
LO3HAYUHO paspeluma 3adaua J[upuxaze 6 npocmpancmee W (D). [pu amom 
1 PeweHUA Uy Umeem mecmo oueNKa 


2" |] - Mlle, 


ee ae 3 (H)|[L |) 


n(x) = 0 (0, x) EC (D). ; 
SameuauHue. OrmeruM, TO pu ycuOBuAX TeopeMbI 3 Ha KaxKOH NO- 
xuocta H(q, x)=0 npn cuxcupopanHom x€D xsafpaTaunbie dopMbl 


| 

: DipE,&, 4 pa Hy,,€,€, TONOXKMTEJIbHEI. 
=1 i<k=1 ¢ ‘ 
AnanorvuHblit pesybTaT MoxeT ObITb MOJyyeH MIA MepBOW kpaeBou sana 
Jtyuae, Korga onepatop M napadounuex. 

[locrpoeHua, MpoBeyeHHble B HacToOAeH padote, Jonyckator oOo0bmeHuA 
HeJIMHeMHbIe YpaBHeHHA BbICIUHX NOPAAKOB. 
Jlenuurpaycku rocyapcTBeHHblli 


nefarorHuecKHH MHCTHTYT 
um. A. HW. Tepuena 


UMTHUPOBAHHAA JIMTEPATYPA ; 
10. A. Jlanpxeuckan, Becru. JIFy, N 11 (1955). M. 
A. Jlanpmkeuckan, Yen. matem. Hayk, II, B. 6 (1956). -° Ay Mi. 
. MaTem. HayK, 13, B. 4 (1958). 


Tlocrynuo0 
ek I WOE 


WU. Buwuk, 
Koweses, 
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Jlonnanpe Akanemun nayk CCCP 
1959. Tom 126, Ne 2 . 


MATEMATHK 


B. C. BAAEHCKHA 


O HAMMEHEE YKJIOHAIOWAXCA OT HYJIA MHOPOUJIEHAX, 
KOI®OHILMEHTbI KOTOPbIX YJOBJIETBOPSIOT 
JAHHOM JIMHEMHOM 3ABHCHMOCTH 


(I1pedcmasaeno axademuxom C. H. Bepxumetinom 2 II 1959) 


PaccMOTpHM MHOrouJIeHbl 


Pr (2) Ts py Bue’, ( 
k=0 
Y JOBJIETBOP AFOUL HE yCJIOBHIO 
n n 
L[Pal= >) tePe=1, dj |ae| 0, ( 
k=0Q k=0 | 


rye %,— JJaHHble KOMMVIeKCHbIe Mca. Takwe MHOrouJIeHbI JI KpaTKOCl 
6yeM Ha3bIBaTb MHOrowieHamMu Bua (1). IlycTb B z-locKOcTH aH pow 
BOJIbHBIM KoMMakT K. UMccaeqyem cBolHCTBa MHOFOWIeHOB, YOBJIeTBOPAIOUIM 
yculoBuio (2) H HaHMeHee yKJIOHAIOMIMXCA oT Hyd Ha K. B BewlecTBeHHo 
cayyae mpcoOmema Opluia paccmorpena B. A. Mapxkoppi ('), a B HeqaBHe 
ppema E. B. Boponoscxol (?). Bocnomb3oBaBiuiucb Teopemoi JI. I. Wat 
peibMaHa (3), JlerKO 3aksuouaem, uTo B K cyulecrsyer Takaa cuctema {Zy}y. 
u3 m<2n-+ 1 ToueK, uTO MHOoroueH Buya (1), HaMMeHee yKJOHAIONIMMC 
oT HyJa Ha K, Oyfer TakxKe HaMMeHee YKJIOHATbCH OT HYJIN Ha CHCTEN 

a : ; 
{z,}v-1- TakuM oOpa30M, B jlaJIbHeHUIeM MbIl OrpaHHMuMMca paccmMoTpeHHe 
MHOXKECTB, COJeprxKallux He Oomee vem 2n-+ 1 Touek. ByeM Ha3bIBaTb MH 
*KecTBO ToveK {2Zy}yui (IK mq2n+1) xapakTepucTHyecKMM, eCd 
ian mkOOoro ero MOAMHO*KeCTBAa CyUeCTByeT TaKOH MHOroWIeH BHga (1), 1 
ykKJloHeHHe ero OT HYJIA CTporoO MeHbile, YeM HaMeHbilee yKJIOHeEHHE | 
BCEM MHO«KecTBe {Zy}y—4. 

m 

Teopema 1. Ilycmo {z}v-1 (IA<m<2n+1) ecme xapaxmepucmurs 

cKoe mHoocecmeo. JlAA mozo 4umoOol cpedu mHoeouneHoe @euda (1) mHoeoune 


Mn (2) Gola HAUMeHee YKAOCHAOWUMCA OM HYAA HA {2,}i~1, HeoOxodUMO U O 
CMAMOLHO, UMOOOL BOINOAHAAUCK PaseHcmea 


Mi (2) pe 0 FS 0 ee, ( 


U CYUeCMEeO6ANA MAKAA nocAedosameAoHOocMb noAoRCUMeAoNOIX uucen {S,}4E 
4mo 


m 
Nine 204 8 
>} Se "2 == 0p, k= 0) | een ( 
vel 
HeoOxofumoctb JlOKa3bIBaeTCaA TaK X%Ke, KaK 93TO Jleaerca B 3aMeTKe | 
pH foKasaTebcTBe Teopembl 1. [a Toro uroObl ycTaHoBuTb ,ocTaTOUHOC 
ycnopuli (3) u (4), qonycrum oT mporuBHoro, uro CyllecTByeT MHOroUJ 
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z) Buga (1) Taxol, uTo P,(z,) = yer ey ORD <p, v1, Qpeuyeme 
n 


aran Mn(z) = > m,z®, nepenucpipad (4) B Buze 
=0 


m 
>») Mn (2y) ak = Arp (5) 
| v=] 
V4NTbIBad (2), HaxoquM 
m n 
21 8s | Mn (2) |? = p Dd) aatten = p, (6) 
Var) 2 k=0 


yaa, Oularofapa (3), umMeem 
pa NewE (7) 


iC Apyro cTOpoHbl, NocKosbKy P,(z) ecrb MHOroueH Bua (1), TO u3 (4) 
eqyeT, uTO 


m 
Ss Sue (6, — Py) — ie (8) 


Ve] 


 TaK Kak hy <p, TO us (8) caegyer, 4TO 


m 
> Sve’ (8) re By) 


v=1 


<S > OyAy = p ») b, (9): 
vei 


v=1 


“3 


TO lipoTHBopeynT (7), H Teopema | foKa3aHa. 

Ecau uucio Touek m<n-+1, TO e€MHCTBeHHOCTh MHOrouseHa, HaMMeHee 
OHAIOMLerOcd OT HyJIA, He rapaHTHpoBaHa. OHakoO, NOBTOPAA TOMbKO TO: 
IBeJJeHHOe paccyxKjeHue, JerKo yOexaemca, YTO BCAKUi MHOroUeH P, (Z) 
ja (1), HavMeHee yKJOHAIOUIMiica OT HyJIA Ha {2y}y-1, JOMKeH yOBJeTBO- 
bh BCeM ycuIoBHaAM (3) Cc TOM 2%*e CaMoli cucTemMoH aprymeHToB {8,}/_4. 
ACTBUTeJIbHO, pH m= 1 93TO ACHO; ecuM Obl IPH m> 1 xXoTb OMMH apry- 
IT o,, &9,, To B (9) 3HaK <K HyXKHO ObiIO Obl 34MCHHTb 3HAKOM <, Hi MBI 
ITb NOyUHIH Obl npoTuBopeyne c (7). [pu min-+ 1 cymlecrByer equu- 
eHHbIM MHOrOWIeH, HAaHMeHee YKJIOHAIONMHCA OT HYyJA. 

Ecau m= 1, To ycnopusa (3) vu (4) 3anMilytca Tak: 


May = oe? be%z8 meta pea "0, 1 cease ft) 


ra, KaKOB Obl HH Obl MuHoroueH P,(z), uMeem L[P,] = de%P, (%). 
patHo, ecuu L[P,] = yPn(2o), THE 2.6K, TO m= 1 UM % — CAMHCTBEHHaw 
IKa XAPpAKTepHCTHYeCKOFO MHOKECTBA. 

m 
Teopema 2. Ecau na xapakmepucmuxeckom mnoocecmee {Zy}y=1 MHO2O- 
H Py(zZ) euda (1) npurxumaem snHaxeHua 


iP. (2y) =s yer aes hy > 0, VE iF 2, woe, M, (10): 


{0,}¥_1 — cucmema apeymenmoe, onpedeneHHan 6 (3), mo cnpaeedauéo 
ABEHCINGO 
mindy <p <maxh. (11) 
Vv v 


Sra Teopema aHasioru4uHa Teopeme Bawswie-Ilyccena; OHa, KaxkeTCa, He 
1a U3BeCTHAa HM WIA BeulecTBeHHoro cuyyad. JoKa3aTebCTBO HerOocper- 
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CTBeHHO BbITeKaeT u3 (7) u (8), TAK Kak Tenepb Bce 9, = ,, HW Mbl HMCCM 


m m ; | 
5 Seen i (12 
v=1 v=1 | 
Teopema 3. Cpedu mxozounenos euda (1) mnoeounen M, (2) npu £1000. 
m m 
g>2 AbAHEMCA HAUMEHEE YKAOHMOWUMCA OM HYAA HA {Zy}v=1 C 6ECOM {5,}y= 
e mempuxe Ly, m. e. MUHUMU3UpYyem éebLpanceHUue } | 
m 
6 
D1 89| Pra (2») |" (1é 

v=1 
6 KAacce mHozouneHoe euda (1). rn | 
Sra TeopeMa aHasloruuHa Teopeme 3 3amerTKH (*). Jlokamxem crlepBa Hall 
yTBepxqenue pu g = 2. Ilycrs P,(z) — mpousBonbHE MHOrouneH Bua (1 
3amuleM ero B BUJe CyYMMbl | 


Pr (2) = Ma (2) + [Pa(2) — Mn (2)I. | 


Sicuo, uro L[P,— Mn] =0, orkyga B cuy (5) uMeem 


2} 8M (20) [Pn (2v) — Mn (2y)] = 0. (1. 
v=1 
Vs (14) Bprrekaer, uTo | ey | 
Dy By | Po (2s) P = Dh By |Mn (29) ? + | Ma (2) — Pa (2) FA, ' 
v=1 v=1 


} 
HM mph g =2 Teopema yoxa3ana. IIpu g >2 pesyibTaT NOMy4HM C TOMOLb 
HepapeHctBa Témpgepa. Tyctb P,(zZ)—npov3sBonHEli MHorowleH Buga (]; 
Torja, B CHJIy TOJbKO 4TO JOKa3aHHOroO, 


1 | 


[5 | Ma @oe]® <3 8 | Pa (&) P|? < 


y=1 vad f 
bs ide i Spee : 
= )D MiP Corea a ee 
vel v=1 
oTKyqa, Onarogapa (7), umeem 
fo ae — 
ae = 
p< / DIP eye) (l 
vel | 
C wpyro# cropousi, u3 (3) u (7) cmeqyer, 4To 
oe 7 
p 7 =[Da|Maleyie]’, (1 
v=1 
YeM JOKAa3aTeJIbCTBO TeOpeMbI 3 3akaHUMBaerca. 
MatemaTuueckui uucTuTyT uM.’ B. A. Creksiopa Tloctynuso 
Akajlemun HayK CCCP 1 II 1959 


UWHTHPOBAHHAA JIMTEPATYPA 


+B. Mapxkos, O tyxkuuax, HaumeHee ykJoHsIOMMxca oT Hyaa, CII6, 18¢ 
27 E. B. Boponosckasa, JLAH, 99, M1 (1954). 3 J.T. Unupeasman, U: 
Ne 6 ise) cep. matem., 2, Ne 1 (1938). * B.C. Bugeuckuad, Yen. matem. nayx, 


250 


Aox xan st Akawemun scl CCCP 
1959. Tom 126, 


MATEMATHKA 


T. A. FEPMOrEHOBA 


KOTOPbIE CBOHCTBA PEWIEHHM WHTEFPAJIbHbIX YPABHEHUE 
HA NOJIYMPAMOH € AQAPOM, 3ABHCALIMM OT PASHOCTH 
API YMEHTOB 


| (Tpedcmasaeno akademuxom M. B. Keadouuem 19 I 1959) 


mocweqHee BpeMA yelHeTcA OO/IbUIOe BHAMAHHe HeOMHOPORHOMYy HHTEe- 
bHOMY YypaBHeHHI0 


f(x) =\ FOKe—Dae +e (x) (1) 


icTeMaM ypaBHeHHi sToro Tuma (',”) *. Mccmenyiorca B OCHOBHOM BOMpOCbI 
(CCTBOBaHHA PeleCHHA MPH MOCTATOUHO OOUIHX MpemNoOKeHuAX O Ape U 
SOJHOM YWIeHe ypaBHeHHA, OOWIMe CBOMCTBa Pe30/IbBeHTbI, CBA3b C paHuu- 
 sganauen T WJIbOepTa. 

IB HaCTOAUeH paOoTe pacCMaTPHBaIOTCA HeKOTOPbIe KOHKPeTHBIe CBOLCTBa 
ICHHA: SABHCHMOCTb aCHMIITOTHYeCKOrO NOBeCHHA OT PYHKUMH g(x), Xa- 
Tep pelleHua BOIH3H rpaHuuy x=0, Bonpocnl MpHOMxKeHHOrO OTHICKaHUA 
leHua HU Wp. HeckombKo Oosee %KecTKHe NO cpaBHeHHW c (!) ycIOBHA, Hasia- 
MBle Ha g(x) u K(x), mo3BoustoT Metofwom Buynepa — Xonda (%) nomyanTb 
[ peleHHA UHHTerpabHoe mpescTaBeHve, aHaJIH3 KOTOporo JaeT BO3- 
HOCTb CYJJMTb O XapakTepe pelleHHa. 

is Teopema 1. IJIycmo sdpo K(x) u ceobodHolli 4nen g(x) ypaene- 
L (1) yOoeremeopsAtom YCACBUAM: 

Le K (x yeEL. (0, 00) npu ecexh <1; g(x)e*EL,(0, 00) npu nexomopom 
2) K(x) =K(—». : 

To2da npu so6om a€(—1, e] @ Kaacce Lya(0, 00) dynKyui f(x), onpe- 
femom ycnoeuem f (x) e%* EL, (0, co), cywecmeyem KoHeuHoe LUCA N AUHEUHO 
ABUCUMbLX pewlenutl. 

IIpu amom xapakmepucmuueckoe ypaenenue 


l—x(u)=0, x(u= \ K (x) e~#*dx (2) 


—o 


adaem 6 nonoce |Reu|<|a| 2m KOpHAMU Uy, Ug, +++, Um; U—1y +009 Um 
=—U_m, Reuy>0 npu v>0), Kpamxocmo Kanc0020 U3 KOMOPBIX sy 
. m 


ana, max amo. > sy=2n, Ss, = Suy. 
yv=—m 
@ynkyun 1 —x(u) moocem Oolmb 3anucaHa 6 gude 
m1 
TI (u? — u?) 


T+ (u) 
t(U) (uw? — 1)” 


9 


* QOmmpxHbii cnucoK 1MTepaTypbI M0 paccMaTpHBaeMoMy BOMpocy MpPUBeAeH B (i) 
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20e dynkyuu t,(uU), t_(U) peeyAApHol, He Umetomn HyAel, O€paHureHel NO | 

dys npu |u\|—> co coomeemcmeenno @ noaynaockocmax Reu > —p> 

Reu<8<1 wu eeipascammca unmeepasamu muna Kowu wepes QYHK\UIO x 
Pewenue npedcmaeasemca uxmeepanom 


o-+- foo 4)? aes, "G Bint Sey (u)} | 
f(x) = \ ex (u)du, D(u) = wha) GN spies EE , § 
o— ico T, (u) ia (u2 — u2) Sy 
v=1 
20e | 
‘ e’-+-200 t_ (Vv) ¥1 (2) Zs . 
Ci) == \ —€re do? Se 082. ( 


11 (v) — npeo6pasoeanue Jlanaaca @ynkuyuu g(x) (omauYHO Om HYAA MOAB 
npu x>>0), Pn (u) —npouseoronoiti noaunom cmenenu n— 1*. | 
2. AcumnToTuyeckad dopmyJia Jia pelleHvA B MNpefNOOKeHHM, 4 


—e< min Rew, umeer Bug 
m>v>m, 


“ fi 
F(x) = Dy tsa (xe + h(x), 

yv=m, } 

re h(x) e*€L,(0, 00); e>o¢>— min Reu,; cremeHb MOJMHOMOB Ts,—1 | 
m>v>m, 

ollpeyeiseTCA KPaTHOCTbIO KOPHA ea KoabbuUNeHTEI 3aBUCAT OT (by HKI; 
g(x). [pu onpeyenenun 2sToH 3aBucuMocTH OyyeM cuMTaTb € > 0. ) 
Hasopem OCHOBHbIM pelleHvem f(x) TO H3 pelleHul, mpeoOpasoBaH 
Jlanjaca KoToporo @,)(uw) He HMeeT MOIOCOB B TOUKE Wy, Us, ...,Um (Wl 
u, =u_;=O MTopsyoK nostoca B 3TOH TOUKe paBeH s,). Ecam Her 4uHe 
MHHMbIX KOPHeH, OCHOBHOe pellieHHe IIpH X—>oco OKa3bIBaeTCA NO MOJY! 
HaMMeHbIUMM M3 pelleHii HeosHopogHoro ypaBHenusa. TlonuHom P p_y| 
OJHOSHAYHO OlpefesAeTCA JIA OCHOBHOrO pelleHHA COOTHOLMeCHHAMH 


ky 
{= [(4 — 1)"G, (uw) + Prati} =svey Regist 0) leet 


ky 
du u=Uy 


Orcioga culeqyer, uTo Koadpunnents: P,_;(u) MoryT ObITb mpeycTraBse) 
MHTerpasiaMu THNa (4), B KOTOpBIX BesIM4HHA sz, AOuKHa ObITb 3aMeHel 
1 \ 


HeKOTOpO pallMoHaJIbHou ApoOnt. IIpuHuMas BO BHUMAaHHe CBA3b t,(—U)= = 

: : = 
M TO OOCTOATEMbCTBO, UTO Mpeo6pasoBanue Jlannaca O (uw) pemenua oft 
pofHoro ypaBHeHuA, CooTBeTcTBylomlero (1), mpeycraBserca chopmyson ( 
mp G,(u) = 0, MoxKHO Nocme JOBOMbHO TpOMO3ZKHX BbIYMCTeEHHA nonyun 


MHTerpaJbuble PopMyvIbl Tuna (4) AA KOsppuveHTOB TNOJMHOMOB 7,4 (1 
TloqpinterpasibHble  BbIpaxKeHHA  OKa3bIBalOTCH MpovsBeyeHuAMU BH, 
11 (u) OD (u), BEIGop DO (u) onpezensetca KOpHeM Wy, M cTeneHbio x’, ec: 
CooTBeTCTBYIONLM KosdpuunenT orHocuTca K x/, Bocnomb30BaBLMCch, HAKOHE. 
H3BeCTHOH TeOpeMoH O CBepTKe, NosyuHM: 

Teopema 2. Ecau sdpo u ceobodneuti 4aen ypaenenus (1) yooeneme 
psiom ycaosuam meopemot 1 u e>Reu, npu v= —1, —2,..., —m, tt 


’ > 


ACUMNMOMUKA OCHOBHOeCO PpelleHun onpedensemca 6bLPQdCEHUEM 


m, Sy—1 co 
foe)= Ye yw (| eo Oak) +A, 
v=1 l=0 0 
2de h(x) e*€ L, (0, co), e>6 > Ret, y= al 2, a, 


* TlokasaTetbcTBo TeopembI 1 mpuBezeHo B paOote aBtopa (4 e | 
dopmyvint (3), (4). P pa (4), re nonyyenst Taki 
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pio) — TO pelleHve OHOPOAHOrO ypaBHeHusA, NpeoOpasopanue Jlannaca 
joporo UMeeT MOJoc NopayKa sy —l B TouKe u= wu, M He MMeeT TOJIOCOB 
puKaX uy, IpH w= 1, 2, ..., mm, uv. Oco6enxo mpocroli Bug dopmyuia (6) 
qoOpeTaeT B CJyyae MpOCTHIX KOpHeli: 


fol) = Se * (\ g@) 91 ak) + h(n) 


v=1 0 


(€) TO pelleHue OfHOpoAHoro ypaBHeHUsA, npeo6pasoBanue Jlanviaca Ko- 
Horo paBHo 


Gi) = eet 
t4(—4,) ID (u—a,)* tu) TL ta) 3 
ve = 


‘YcuJOBMA OpToroHaJbHOCTH, NosyyenHpe B. A. Poxom (*) JOBOMBHO CIOxK- 
M OKOJIbHBIM IlyTeM, HeMOCpeACTBeHHO CJIefyIoT H3 Teopembl 2. 

Te opema 3. IIycme K (x) u g(x) yoosremeopsiom ycaceuam meopemet 2; 
Mx), PL), -.., Pl (x) — ece me auNetino HesaéeUucumole peuleHUA COHOPOOHOZO 
BHEHUA, MOOYAb KOMOPbIxX Go3pacmaem Npu x—>oco Ne Gelcmpee, vem x™—1, 
cmpemumca K nNpedeay, OMAULHOMY OM HYAA, OCMACAACH O2pAHU4LeHHEIM. 
Tozda Onan moezo, umo6ol ocHoeHoe peweHnue fo(x) Cmpemunocd K HYAto 
( X—> 00, HeoOxOdUMO U OocmaMOU4NoO GoINOAHEHUe YCAOBULL OPMoeoKHANbHOCmU 


(2 @eM(@)a=0, r=1,2,....m 
0 


Teopema 4. Ecau 6 npednononmenuax meopemot 2 cyiecmeyem pewue- 
 HEOOHOPOOHO2O YpasHeHuA, Cmpemsiueeca K NYA Npu x—> oo, MO maKoe 
leHue eOUHCMbEHHO, OHO NpuHAadnencum L,(0, co) u Orn Hee2o UMmeemM mecmo 
AKA 


Flee < Allg Ie.» (7) 


A s3aeucum moaoko om ceoticme adpa. 
3. J\ia MpousBoqHOH pellieHHA HeTpyqHO MOMyuMTh B NpesmonoKeHuu 
pepeHupyemocTtn g(x) ypaBHeHue 


[oe) 


I () =e) +fOK M+) Ke—l way. (8) 


0 


BHeHHe ACHMITOTHKH OCHOBHBIX pellleHuit ypaBHenuit (1) u (8) NosBomser 
yUMTb MHTerpasbHy!o dopmyay asa f (0). 

Teopema 5. I[Iycmo: 

1) @ynxyuu K(x) u g(x) ydoesemsopaiom ycaroguam meopemot | npu 
Re Uy, (Yo m4 0); 

erg (x) e* € L(0,''0o); , 
3) ecau Uy, = 0, MO ty, — npocmoti KopeHo; ecau'uy, =0, mo Uy, — O6oii- 
KOpeNb, HO 6 OOOUX CAy4anx Hem OpYyeux KopHeu C Rewdpe Rew: 

Toeda snauenue ocHOsHOZO peUuleHun 6 mouke x =O onpedeanemca unme- 
10M 


FO) =— —\ le’) +m. 2 Ol ©) 4 


253, 


20e 9% (€) — mo peuenue oOHOpodHoe2o YypasHeHuA, npeob pas0eaHue reall 
Komopozo umeem 6eud "| 
Or) (u +1)" 4 | 
QO, (@) = Soe TIGL ae 

T+ (u) II (u ae u,) : 


v=0 


PaccmorpeHve ypaBHeHHii JA MpousBOAHEIX Oosee BbICOKOTO nop sai) 
O3BOJIAeT MOMYYWTb passoxwKeHHe pellleHHA MO cTemeHAM X BOMH3H X¥ = 
V3 reopempi 5 cleqyeT, YTO pellleHve peTepleBaeT CKaYOK Ha rpaHulle, CCI} 
He BbINOJIHEHbI COOTBETCTBYIOWHe YCJIOBMA OPTOrOHaJIbHOCTH. 

4, PaspuTaad TeOpHA MOsBONAeT JaTb OOOCHOBaHHe IMpHOJIW2KeHHBIM MeTY 
aM pacuera pellenua: MeToqy MocNefOBaTeNbHBIX MpHONMKeHHH HU BapH) 
IIMOHHOMY B HavGoslee YacTO BCTpeuaroueMca CyIyyae, Kora ALPO yAOBETB) 
pxeT yCJIOBMAM: | 


1) |K( w)l>al KG (t)|dé, a> 0; 


2) \ |K @)di<1 w g(x) EL (0, 00). 
—o 

5. YrpepxkJeHHa 0 CYUeCTBOBaHHM M aCHMINTOTHKe pelieHu MoryT OBT; 

pacIipocTpaHeHbI Ha HeCKONbKO Ooulee OOMIMe KJacchl agep. OTMeruM, B ac} 

HOCTH, CJle/[yIOWyIo Teopemy. ) 
eta 6. ITycmo: 

1) pela g(x) yOoeremeopsiom ycaoeuam meopemot 1 npu © > Rew) 

Saez, weet: | 


2) , |K (x) |dx <1; 


a508 4 


co co 
3) @ynKyua k(x, y) cummempusna u uAnmeepan \ dx\ dy [k(x, y)]® e244) 
0 0 


KOHEeYeH. 
Tozda acumnmomuka OCHO6HO2O pewleHun YpaeHeHuAn ’ 

co : 

i (x) =\ [Ke—y) +R(%, DIF) dy = 8 (*) ( 


0 


Oaemca dopmyaott (6), ede uy— KOpHu xapaKkmepucmuueckoeo ypaeHeHua (2 
a ~°,.(&)— mo pewexue oOdHOpodHoeo ypasneHus, coomeemcmeyioweeco (9 
npeoOpasoeanue Jlannaaca Komopoeo umeem noatoc nopsadKa s,—l 6 mou 
u=Uu, U Ne UumeeM OpYeux noAOCOe 6 mowKAaX U=Uy, npu pwp=1, 2,..., t 
bY. 

ABTop lpHHocuT rayOoKy!o OnarogapHoctb E. C. Kysnenospy u M. B. Ma 
JIGHHHKOBY 3a OOcyKeHHe padorTHl. ; 


Tocrymugo © 
13 I 1959 
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Horsxann Axagemun nayx CCCP 
1959. Tom 126, Ni 2 


MATEMATHKA 


A. B. TOXMAH 


0 BHYTPEHHEHM TEOMETPHH PEOHOMHOrO HEFOJIOHOMHOrO 
TIPOCTPAHCTBA 


——— — - 


(ITpedcmaeaeno axademuxom H. I. Tempoecxum 27 I 1959) 


B craTbe paccCMaTpHBaeTca pocrpancTBo*, ypaBHeHuA JBMxKeHHA TOUKH 
Toporo coOBnaqaioT Cc YypaBHeHHAMH J[BHXKeHHA MeXaHHyeCKOM CHCTeMbI 
DEOHOMHBIMH CBA3AMH, HM BbIACHACTCH BHYTPCHHHH XapakTep reomerpuu 
oro TIpocrpaHcTBa. 


1. Onpegenenue 1. IIpocrpancrso X,4,()*, 3afaHHoe BMecTe c ero 


PbepenuMpyeMbIM UM peryJApHbIM** oToOpaxkeHHeM © Ha OPHeHTHpOBaHHy10 
KIMQOBy Upamyio By, Mbl OyfeM Ha3bIBaTh IBKAMUAOBO paccJoeH- 


oI M _(pHHaATHl culeqyiomMe oOosHaueHua: a, 8, Y, v=, 2, 1 Ny 
ee Veale MO. ea ly a, OPS, k=l, 2. ee a 0) Cres 
eo scans, tt He pies tases ain}. Progiemttae, ements): 


V3 scex omycruMbix KoopyMHaTHEIx cucTreM mpocrpancrBa Xpj4, MBI 
JlCMM PeOHOMHbI€ CHCTeMbl, XapakTepv3yloljwecad TeM, YTO B HHX CJION 
IHMCbIBaIOTCA C MOMOUIbIO ypaBHeHua 


| ent] — const, (1) 


B [aJbHeiwieM OyJeM UCMOMb30BaTb TOJbKO 9TH KOOPAHHATHbIe CHCTeMBI. 
Onpegeneunue 2. Ilycts B KaxkJOM CJIO€ SBKJIMMOBO paccIOeHHOro 
OCTpaHCTBa 3ajJaHO Ole MeTpHyecKOrO TeH30pa Qag HM Nose rpaqwexTHoro 


se 


KTOpa Az MU B Karxkoli TOUKe 3afjaH BeKTop ocHamenua C*(C%, 1) K cnow. 
KOe M[pocTpaHcTBo MbI OyJjeM Ha3blBaTh PeCOHOMHBIM UH OOo3HauaTS 
BOOM T'n+4- 

Buaarofapa ocHalleHHio cpefM peOHOMHBIX KOOPAHHATHBIX CHCTEM MO?KHO 
JeIMTb TakWe CIeWMabHble CHCTeMBI, B KOTOPbIX BeKTOpP OCHAaLeHHA UMecT 


OpauHaTHl ony (35 — CHMBON Kponexepa). KacarTejbHoe (/-+ 1)-MepHoe 
OCTPaHCTBO SBKJIMJOBO paccscCeHHOrO MHOrOOOpasHA ABJIACTCA MWeHTpaJIbHO- 
(DHHHBIM MpocrpaHCTBOM C_ BbIeeHHOM COOCTBeHHOH IHMeplJIOCKOCTbIO 
. TIpeqnouvraempiMa KOOpAMHAaTHEIMM CHCTeMaMM 9TOrO MIpOcTpaHCTBa Mbl 


eM CUMTATb TaKWe, B KOTOPbIX ¢_ = ott, OueBHAHO, PCOHOMHBIM KOOpAK- 
a 


TaM B 9BKJIMOBO paCCJIOCEHHOM IIpOCTpaHCTBe COOTBETCTBYIOT Ipeqmounrae- 
le@ KOOP/MHAaTHbIe CHCTeMbI B e€fO KaCaTeJIbHbIX MpOCTpaHcTBax. Brejem 
paccMOTpeHve IeHTPasIbHYyIO THIepMJOCKOCTh, MapaJVeIbHY!IO BbIeJCHHOM 
IeplJIOCKOCTH B KaCaTeJIbHOM IIpocTpaHcTBe. STY MJIOCKOCTb, ABJIAIOLWLy!I0CcAa 
CaTeJIbHOH K CJIOI0X, MbI OyfeM Ha3blBaTb, MMe B BUHAY TePMHHOJIOrHIO 
Gorn (1), CHAbHOM MAOCKOCTHW. BafanHe COeBOrO NOMA TeHsopa 
BHOCHJIbHO 3aaHWIo TeH30Pa B Ka%KOM CHJIbHOH MJIOCKOCTH CJION. Tlostomy 


1 
* Tlonpo6Homy u3yyeHHIO 98TOrO BOMpoca NocBALlena pa6orta (?). 
** OroOpaxkeHHe Ha3blBaeTCA peryJIApHbIM, CCH ero yHKUHOHAJIbHaA MaTpHua HMeeT 
KCHMaJIbHO BOSMOXKHBIM paHr. 
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BeIMUHHBI, MpvHaswexkallwe CuJOI0, eCTeECTBeEHHO Ha3bIBaTb CH JIbH bl 
Takum o6pa30M, KacaTeJIbHoe MmpocTpaHcTBO K peOHOMHOMy MHoroo6pa3i 
ABJIACTCA ICHTPaJIbHO-appMHHbIM MpOCTPpaHCTBOM C 3aaHHbIMA B HEM CO 


CTBCHHOM FHMepmJIOCKOCTbIO, CHJIbHBIM TeEH3OPOM Qgg HU BeKTOPaMU C* x A 


— 


3ro mpocrpancTBo Mbl Hasopem peadduunubim. Kaxkyomy sextopy 
HEM MO?KHO MOCTaBHTb B COOTBETCTBHe CHJIbHbIM BeKTOPp— ero MpOeKILHO- 


(C MOMOLULbIO OcHalmeHuaA C*. | 
SaMeTuM, TO B CICMHaMbHbIX IMpeAMOUNTAeMBIX KOOPAHHAaTAaX, T. 


eo a r 
B TaKUX, B KOTOPBIX OCHallalomlua BeKTOp C* paBeH 6,41, M/A MpoeKIMH | 


BeKTOpa 1° ((*, 1) umeer mecro vt = I, 
PaccmaTpuBaa mpocTpaHcTBo Tp4, KaK 4YaCcTHbI cayyaii HerOJIOHOMHO} 


MHOrooOpa3ua Xp B KOTOPOM /”-HallpaBJICHHA OIIpPeeAIOTCA CHJIbHbIN 
TIJIOCKOCTAMH, MO2KHO (”) BBeCTH apasiesbHOe MepeHeCceHHe CJIOCBbIX TeHS 
PpOB BOb mO6OH CeKyleH KpHBOH C NMOMOLMIbIO KOS@PHILHEHTOB CBASHOCTH 


is = B~T YG + CIE, ( 


rae, Kak OObINHO, B-, C>— cBAsyloulMe eMHMYHbIe TeH3OpHl, Tyg. — Koa 


| 


(bHULMeHTEI PHMAHOBOM cBaA3sHOCTH B cyoe, Tg onpexemsloTca paBeHCTBOM 


Ma TT 2 wh 
Snecb ‘T§ —Koadppuuventel cBA3HOCTH CxoyTeHa 
= Wee fe BOB a. 6c aD ae, ( 


rae D’ —onepatTop mpou3sBoqHOH, OlpewesAemoM CBASHOCTHIO (4). 
2. Ilycrb B peadbbuHHOM TipocTpaHcTBe 3afjaHa WeHTpadbHan (m te 1)- MepHi 
MIIOCKOCTb TaK, YTO OHA. MepeceKaeTCA C CHJIbHOH IJIOCKOCTbIO 10 /1-MepHOn 


3JIEMeHTY. Taxyi0 IJIOCKOCTb MOXHO 3a][aTb 1 CHJIbHbIMM BeKTOpaMH e* 
Zi p 
BekTopom /%*(/*, 1), KOTOpbIli MOKeT ObITh passOXRKeH MO BeKTOPy OCHAaIIeHI 


C“, 10 BeKTOpaM e* H BeKTOpaM e%, OMpeeNAIOWIMM OCHalleHHe K yka3aj 
a p i 
HOMY /M-93JIEMCHTY B CHJIbHOH MsIOCKOCTH: 
[@ = C% +. [2% +. Per, q 
a p 
rye e*, €* — BeKTOpbl e%, e*, pacCMaTpHBaaMble KaK BeKTOPbl B Xpn4,. ACH 


a p a p j 
uTO BBeeHHaA (m-+ 1)-MOCKOCTh BHOWHE OMpefemseTcA BeKTOpaMu e% u Gj 
a 


B asbHetiweM Mbl OyeM B STOH MIOCKOCTH TaK BbIOMpaTb MOKAMbHbIe KOO} 
JMHAaTHI, YTOOL! KOSppPuUNeHTH /7 OOpalllanucb B HyJIb. IlycTb Tenepb B Kad} 
JOH TOUKe peOHOMHOrO MpocTpaHcTBa 3afaHa Takaa (m-- 1)-nmocKocT ¢ 
TlomyyenHoe ipocrpaHcTBO Mbl Ha30BeM peOHeErOMOHOMHBIM mpocTpay 
ctpom Tit. 


( 
Mspecruo, UTO HeoOXOJHMbIM HW JOcTaTOUHbIM YCJIOBHEM TOJIOHOMHOC |] 
MW 


HerOsIOHOMHOTO MHorooOpasua Xiit' spaserca oOpalleHve B HyJlb TeH3O'} 
HeroJIOHOMHOCTH 


* ~ D * 
Me? — C295 ( 
rye “8, °C5 — enunuduple CBASyIOUlWe TeH3Opbl Aa (m- 1)-mmo0cKocTH U 
ocHalleHua B Xy4,. BelOupat B KauecTBe OcHatleHua “C ocHamleHue 


B CHJIbHOK IIJIOCKOCTH, MOMKHO TlOKa3aTb, U4TO 


"Mis? = Miz?,  *Mbmia® = My? = Y/abtC2 [Vab® + b'V,C® + DIC}, WI 
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ab” — TEH30p HEPOOHOMHOCTH B cut0e, paccmaTpHBaemom Kak Xv, a M,? 
YAM HasbIBaTh JONOAHUTCABHELIM TEH30POM HeTOMOHOMHO- 
. Takum o6pa30M, HeoOxouMbIM HM JOCTAaTOUHLIM ycnOBUeM TOOHOMHO- 
mpocrpauctaa Tri) aBasetca 


a Oe WL a0, (8) 


Iudepentupopanue Cxoyreua, onpeyenennoe B peoHoMHoM IIpOcTpaHcTBe, 
yuMpyeT MudPepeniMpoBaHue CHJIbHBIX JOMYyCTHMBIX BeKTOPOB BAONb 
BIX TOTO 2X€ OCHAILeCHMA CJIeLYIOUM O6pasom: 


D'o* = bqD’ (bg@°) = C*0-w* + Tho. . (9) 
aMeTHM, TO HMeeT MeCTO COOTHOIUeHHe 

> i @ 

War = V2D'bay = babsWap, bav = bab5dag- (10) 


pence ONpeweHM CBA3HOCTb BJOJIb KPHBBIX C KaCaTeJIbHbIM BEKTOPOM 
Ona xXapakTepusyetca KosppulventamMu CcBA3HOCTH 


(Gp escl bers, (11) 


T pp — KospbullvenTbl cBasHocru CxoyTena B coe BOsb ocHameHua 
-9JleMeHTaM. CBs3HocTb (11) Hemerpuueckad. MoxHo NomyuuTb CBA3HOCTD, 
aHMOILyIo MeTpuKy Og, Tomaraa 


Go ='Go+WE+0'W or, Woo = Yah Dpbeo. (12) 


aAKOHEL, PaCCMOTpHM MeTPHyeCKy!O aOcOuJIOTHY!O TPpOW3BOHY!O OT CHJb- 
D WomycTHMoro BekTOpa BAOMb MHOOOH FoNycTHMOM cekKyuleH KpHBOL 


| 
| 


| Ste acne (13) 
| 3 d mg a 
| ee wt = jeri w? + TD ,0%w? + Gao’. (14) 


Cb 
Top = 1/6 (Oebor + Ovber — Onde) + Bend Qos + Boab Qes — Qe, (15) 


°__poeKIIMA KaCaTeMbHOrO BeKTOpa KpMBOH (13), OTHeCeHHad K MOKaNb- 

KOOPAMHAaTaM /71-3JIEMeHTA CHJIbHOM IIOCKOCTH. ; ‘ 

. Mbt OyyemM paccMaTpHBaTb JBH2KeHWe TOYUKH C eHHHYHOH MaccoH, 

noyjlarand, uTO ABYXKeHHe TOUKH B MOJIe CH 3afaHO, CCH 3afaHbl ceky- 
KpuBan 

el) lea ele (16) 


COHOMHOM I1pocrpaHcTBe HM MOJle KOHTpaBapvaHTHOrO BeKTOpa Q*. Bpenem 
pocrpauctBe 7',4, HEBbIPOXKeHHYIO MeTPHKY C NOMOMIbIO MeTpHyeckoro 
30pa “a;;, MMelOIero B CHMMaJIbHbIX KOOpAWHaTaX KOMMOHCHTbI dap = 
Bee ae 0, VOnia =A, THC ag —METPHYECKUH TeHSOp B CuI0e 
l— OHO W3 NOJIOKUTeEMbHDIX PeIUEHHH ypaBHeHHu 


SOA C7) 


| Tipeymouaraem, uTo Takoe pelleHve HaliferTcs). Takum oOpa30M, MOJly- 
HO€ IIpOCTpaHCTBO MOKHO pacCMaTPHBaTb KaK PHMaHOBO MpOCTpaHncTBO. 
Ib3SYACb OOLIYHOH PHMaHOBOH CBASHOCTbIO B 9TOM HpocTpaHcrBe C KO3(p- 


[HeHTaMu ie ccpopmyupyem upuunan JjanamGepa B CilefyIolleM BUze: 
Ss g% _ Qi) B = 0. (18) 


dt 
207 
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* 


A) | 
rue =; — CHMBOMI a6couOTHOU MpOW3BOAHOU OTHOCHTeJIbHO PHMaHOBOM CB} 


o a } 
HOCTH, IpHueM MponsBoHad OepeTcA BAOb KPHBOU (RG) tee ae cps) 


n ' 
UHH TeH30p B PeCOHCMHOM IpocTpaHcTBe, PpaCCMaTPHBaeMOM Kak Xnata: | 
npuuiuna (18) MoxKHO TosyyHTb ypaBHeHua Bynyrennepa 


9) £ a a ee . TH 
rye ai vt = y% + T,yu8vr + T,v®, u%* — CHJIbHbIM BeKTOP CKOpoc 


a 

A a Aas 5 | 
Ilycrb Tellepb JIBMXKeHHe TOUKM NOMYMHEHO JIMHEHHbIM HeroJIOHOME 

CBA38AM, KOTOPbIC MO2KHO 3anuHcaTb B CHJIbBHOU cbopme, T2 MCle TIOMOL } 

CHJIbHbIX TCH3SOPOB: 


ut = bw? + 6+. q 


Torga, corjacHo upnuunny JlanamOepa, ypaBHeHia JBMXKeHHA TOUKH | 
cBxA3iMH (20) MpHHUMaIOT BUT 


[2 (oior + 6%) + W% (doe + 66) |b = (Q* + A%) be, 


mpnyem judbepeHuupoBaHve MpOUSBOAUTCA BAOb NOMYCTHMOM KPHBOH. 

Tloce HEKOTOpbIX BbIUMCJeHHH, OCHOBAHHBIX Ha NpHMeHeHHM (opMy/I || 
HHJYUMpOBaHHOM CBA3HOCTH, KOTOpble MpHBeenbl B paOore (7), STH ypaB, 
HUA MOXKHO 3allHcaTb CJeyIOULHM OOpasom 


~ wo? + War — 2M,"?b,02 = Q! + BP — 2M,7b%b,, ( 


roe Q’ = 04Q", Bo =bz [A" + - ade (6°b,) | Oe ate KOHTpaBapHannih 


KOMMOHEHTH! TeH30pa bgp. M3 ypaBHeHui (22) BblreKaeT BaxKHOe CyIeQCTB! 
TlOSBOJIAIOMIee OMNPeeIHTb BHYTPeHHIOIO TeOMeTPHIO peOHeroJIOHOMHOrO TI) 
CTpaHCTBa: Jd ONpejeseHuA JBHXKCHHA TOUKH B 9BKJIMJOBO paccJoeHts 


MpOcTpancTBe C HerOJIOHOMHBIMH CBA3AMM JOCTaATOUHO 3aflaTbh OCHALLeHHe ! 


K CJIOAM, MeTpuky Og, B M-9JIeMCHTAaX, HHAYWUpyeMbIX HEPOJIOHOMHBIMH CBA3S} 
B CHJIbHbIX IIJIOCKOCTAX, OCHALeHHe K STUM /-3JIEMCHTAM B CHJIbHBIX IIOCKOCT | 
BekTop A’ 4 KOBapHaHnTHbili BeKTOp bp Takon, uTo b,bP =- 0, ecnu 6? 0, u bp =| 
ecuu 6? = 0.970 3HayHT, YTO ypaBHeHus (22) He 3aBUCAT OT BCel METPHKH B CIO} 


ty) wb 7b a) t 
ao, Wa, Mo P ye 3aBHl 
OT MeETPHKH Cp, OCHAeCHHA K M-3JIEMCHTaM B CHJIbHbIX WOCKOCTAX. Bear} 
M, wo Ux TeppoHayanbHOMy olpewesieHH10, KaK YaCTH KOMMOHEHT TeH3! 


1 8 
HErOJIOHOMHOCTH B Panes TaKwe HE 38aBMYCAHT OT STOH MeTPHKH. BexkTop | 


3aBUCHT OT BexTOpoB A u by, *. B KauyecTBe MOmHOM JomycruMol Merpi| 
B CHJIbHDIX TJIOCKOCTAX MOMKHO B3ATb Taky!0, YTOObI KOMMOHEHTHI ee MHA! 


Ra teins B OCHaWleCHHH MeCTPHYeCKOTO TEH30Pa Cog YHOBMCTBOPAIM YCJIOF 
=C 5 
p Pq 


JlevicTBuTeIbHO, TO ONpefeseHuIO, BeHUMHb! 


& a i 
CapaTosckhii rocyJapcTBeHHbit yHuBepcuTer Toctymuao ° 


um. H. I. Uepupmuesckoro 26 I 1959 


UMTHPOBAHHASA JIMTEPATYPA 


1 A. Wundheiler, Prace mat.-fiz., Warszava, 40, 97 (1932) BS Be Brags a 
Tp. cemuHapa Mo BeKTOpH. H TeH30pH. anamuay, 8, 260 (1950). 


* KonegHo, NOMMMO ypaBHeHuli (22), aaa nomHOrO ONpefeueHHA JBYyOKeHHA HeOOxo, 
HCIOMb30BaTb YPaBHeHHe CBABEit. 
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Aokuaygn Akagemuu nwayr CCCP 
1959. Tom 126, Ns 2 


MATEMATHKA 
P. JEHYEB 


O CNEKTPE OJAHOFO ONEPATOPA 


(ITpedcmasnexo axademuxom C. JI. Co6onesvim 21 I 1959) 


paOorax (7,”) paccmoTpeHo ypaBHenne 


@2 a0 
gp4P + a= 9, (1) 


yuenHoe C. JI. Co6onesbim mpu uccneqoBaHnu Kove6anulit Bpalarwmelica 
Koctu. Ha @(x, y, 2, t) HaKsafblBaloTca rpaHMuHble ycoBHA 


) Olea o; (2) 
S—rpanuia wekoTopoi o6mactu Q, mu HayabHbIe ycnoBuA 


| aw 
| D |t=o = to (x, Y, rae “Ot Pe = 1 (x, Y, 2). 


Bonpoc O MOUTH Ne€pHOAHUHOCTH pelieHHA ZTOTO ypaBHeHua, MocTaBsen- 
.C. JI. Co6osepbim, cpoqutca (7) K 3aqaue O TOM, Ip KaKHXx 3Haue- 
X  ypaBHeHve 

| O*u 
02 


—hAu = 0 


€T HETPHBHAIbHbIe pemleHHa u(x, y, Z), OOpaliaoulMeca B Hyb Ha S, 
TMHMV CJIOBaMH, HYKHO H3yYHTb CHeKTp oMepatopa 


UO a \ Gignsy Reece er 2 ua) 2 0Gx dy dt 
Q 

-(byHkuna [puna o6mactu Q qua onepatopa JJanaaca. 
B Hacrostei pa6oTre moKka3bIBaeTCH JMCKpeTHOCTh 9TOrO ClieKTpa 4, 
OBATEIbHO, MOUTH NepHOJMUHOCTh pewienuA ypaBHenusA (1) B cHeAylouux 
X Cyuasnx: | 
I. Q —npouspoubHbli dWIMCOn,. / 
I], Q—nnanngp c o6pa3yioujumMu, NapaJWieJIbHBIMA OCH 2, OCHOBAaHNe 
— IIpOM3sBoyIbHad OOslacTb 0 x HY. ‘ : 
OHOBpeMeHHO OKa3bIBaeTCAH CYWIECTBOBaHHe MOJIHOH HM OpTOrOHaJIbHOM 
7) cuctembl COOcTEeHHEIX byHKuM omepatopa L. 
Yepes WS o6osHayaem, Kak OOpIuHO (°), IpocTpaHCTBO (PyHKUAH, MMero- 
X CyYMMUpyeMble C KBafpaTOM OOOOMIeHHbIe IPOHSBOAHEIe. BsegleM B HeM 
IApHoe MpousBeyeHue 


ue DN taa tao the 


| STOM We CTAHOBUTCA THJIbOepTOBbIM NpOCTpaHCTBOM. 
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Teopema. B cayuaax I u Il cywecmsyem cuemHoe mHoscecmeo 4UCk; 

he U coomeemcmeyrolux yHKyUull op (X, Y,-Z), YyOosaemsopAiouyUx YCACBUA} 
'0?o 

a9 — helce = 0, crls=O0 (kR=1, 2,...). 


—_ 


Cucmema dynkyut B, cocmoawaa us ecex o, u us ynKyuue(x)==1, noany 
WL OPMO2OHAAbHA 6B WD, Ecau Q —aaauncoud, mo op — NOAUHOMOL. | 

Moxasatreaberso. I. Mycrs Q — snnuncoug c ypaBHeHHen s (x, y, Z) =| 
3Hak MomMHOMa BTOpol cremeHu s(x, Y, Z) BbIOApaeM TaK, 4TOObI BHYTpH | 
OH Obl NOOXKUTeMbHLIM. OGosHauuM R,z MpocTpaHCTBO MOJIMHOMOB p(X, Y; 
cTerleHH, He MpesBplulaiomjel n; muyctb N—ero pasMepHoctb. Bsefem ck} 
JIApHoe MpousBesenve { 


(2, q) = \ pqs dQ. 


Q 
Ilycrb A u B—oneparoppi B R,z, onpefemtemple creqyiouyuM oOpasom: | 


e (sp) 

Ap ana? Bp = — A(sp). 
Tak Kak s—nomMHoM BTopoli crenenu, To A u B oro6paxair R, B ced} 
A wu B cummetpuunnl. Jleicraurembyxo, 


fo ; 02 
(Ap, q) =\—P* gsdo = \ sp 2? a0 = (p, Ag), 
Q Q 


TaK Kak S(X, y, Z)=0O Ha rpauuue S. AnanornaHo Aaa onepatopa B. 
Onepatop B nomoxutTeneH, Tak Kak 


(Bp, p)=—\ A(sp)-psdQ = War) + (202) 4 (262) ao >} 


2 


Ni 
Sp = const, .OTK yd. Culenyer; STO" 9 —= 0. He 

IIpuMeHaa usBecTHy!0 M3 JIMHeliHOH areOpbl (*) TeopeMy o mpuBezeHll| 
WByX KBaf[paTHUHbIX (OpM K OOMEMy KaHOHHYeCKOMY Oa3uCcy, Momyyaem, %f 
cyuecrByioT NV uncet dy,..., ky uM N aunetino He3saBHcHMbIX MNOJMHOMI) 
T1, +++, Ty, YAOBJICTBOPAIOULUX PaBeHCTBY 


Arp — \pBrz = 0 Ce = oe aN 
[Ip 9TOM tg MOXHO BbIOpaTh Tak, YTOObI BHINOMMAMOCh COOTHOWIeHHE 
(Brey yt) = S70 Fly eee 


Syecb 8, Kak OOblmHO, O3HayaeT 1 npw i =j u O mpm i=ej. 


TloumHoMbI og = Stg OyAyT COOcCTBeHHBIMA (pyHKIMAMU omepatTopa 
HleficrBuresibHO, BO-NepBbIX, OYeBU HO 


OR Is = Or 
Mogcrapaa A u B us (3) B (4), nomyuaem 


0°o, 
Oz? a, heAcp a O. 


CoorHoulenna (5) yaror 
\(F do; Oo; dc; do, ds, 


; Ox Ox ' dy dy ' Oz dz 


Vag’ 9, 


/ 
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, BBHAY (6), MOKa3sblBaeT OPTOrOHAJIbHOCTh op, B metpuxe W, Kpome To- 
TaK KaK og JIMH€HHO He3aBHCUMbI, TO mO6O NOmMHOM Bua sp, re p— 
WHOM CTENeHH HE BbIIIe N, MOXKHO TipefcTaBuTb sMHeHHOL KOMONHaLNeLi op. 
O6osHauuM E, MHOxKeCTBO COOCTBeHHBIX (byHkuui onepatopa L B mpo- 
aHcTBe Ry, M Ay,— MHOXKECTBO COOTBETCTBYIOWIMX COOCTBeHHBIX 3Hauennij, 
rKO BHJeTb, YTO, CCIM M,<fMz, TO Rn, CRy,, U onepatopp! A u B qua 
cTpaucTBa Ry, OykyT copnayaTb Ha Rp, C COOTBETCTBYIONIMMU OnepaTopa- 
AA Rr, Caeqowatembuo, An, C An, U En, C En, 

Iyer 


COCTOHT 43 dbyHKuMM e(x)==1 mu Bcex (cbyHKui MHoxectBa =*. Torga, 

nerkO BYJeTb, © —oproronambHaa cucrema B W$?. Kpome toro, noxKa- 
1 

, uo & noma B WS”. Mycrs u€ WS. Brezem (pyHKIHI0 


ve 
O BHEe Qyp. 


ecb {43 —-MHOxeCTBO ToueK Q, paccToAHHe KOTOpHIX JO rpaHuubt Q He 
Hbiue 6. OOpasyem 9, = (u")h — cpequiow Ana u* c MOMOMbIO HeKoTOpore 
ya (3). Torgqa o, =0 BHe Q,. Noxaxem, uro 


| Saeed eae ick 


u h->Q. Paso6bem /, Ha WBa HHTerpaua: 


n= (2 -O+ GE eos | 
| Ox Ox Jh oy oy Jn Oz 0z Jh 

| Qop Q—-Qop 
PBbIM MHTerpasl CTpeMHTCA K HyJIO, Tak KaK CpeHAA (YHKUMA CXOMUTCA 
fbHO K CaMoH dyHkuuH (*). Bropoli wuTerpasl CTpeMHTCA K HyJIO, Tak Kak 
macTh €2— Qo, CTpeMHTCA K HyuJIIO. 

Ho 9, rmaqkad UW g,=O0 BHe Qy, TaK YTO MOXKHO HalTH NOJIMHOMHI, 
palllaiollvech B HYJIb Ha rpaHvlle, KOTOPble paBHOMePHO BMecTe C NepBbIMU 
OM3BOJHbIMH alIIpOKCHMUpyIOT ¢, C JOOo crTeledbio TouHOcTH. Tora 
A allMpOKCHMHpyloT $, H B MeTpHKe W®, Ho s106ol mommHom, ucuesato- 
i Ha rpaHulle, MOXKHO MpefcTaBuTb JIMHeMHOH KOMOHMHALMeH MOJMHOMOB 
=*. 3uauutT, mpu smio6om e¢>0 cymecrByer sMHeHHad KoMOnHanMa | 


re 


HKUMH W3 &” Takaa, 4TO 


(C=) + Cpt) + Cyan <e 


O603HauHM 


geet en 


ra 
fiat eC) me <e. 


MM TeOpeMa JOKa3aHa B Culyyae dJVIMMICOM Aa. 
II. Nycrs Q—unanngp c cOpasytoulMu, MapaJesbHbIMU OCH 2, C 06- 
“Tho G MWIOCKOCTH X, Y B OCHOBaHHH HM BEICoTOH c. B stom culyuae co6cTBeH- 
e (PyHKIMH MOXKHO MOJIYSHTb MeTOJOM pasjeJeCHHA TePpeMCHHbIX. Hest 
X, y) WM pe— COOCTBEHHBIe PYHKILHN M COOCTBEHHbIe 3HaveHUA onepaTopa 
6nacTH G. Uncna yp, OTPHWaTeJIbHbI. Torga, KaK JI@rKO IIpOBepHTb, 
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errr 
dy = On (%, Us ae 


coOcTBeHHbIe (yHKUMH Onepatopa L Cc COoTBeTCTBYIOWHMH COOCTBeHHBIMH 31 
yqeHHAMU 

[2x2 / C2 

ij oa [x?/c? — pp, ‘ 


1 e 
Tloka»keM, 4TO og; OPTOFOHAJIbHbI B WP. JleHicTBUTeJIbHO, 


[22 
Ady; = (vs es ) eer 


\ ‘06 py IS mn 06 21 95 my 05 py OS in 
ee Ox | “Ob. oy "OZ. MOee 


== —\ Sinn ASp, dQ = (S —— ve) | Omn ok dQ == 

fe) 3 | 
j=0, ecnn (m—k)?+-(n—I)? 4 
\-«40, ecan (m—R)?+(n—lP?= 


! 
PaccMOTpHM MHOKeCTBO Vee (PyHKUnH U3 wi, Koropsie oopaaaa 
1 1 
B HYJb Ha rpannue 2. Tlokaxkem, ¥TO og; NOMA B vir, Ilyerh u€ We ye fe 
TOFOHAJIbHO BCeM (YHKUMAM og;. Torga | 


Q } 
| 


c 
re ces ae 
= ( aie ve) | Bnn ORL dx dy \ sin “zsin= z dz 
2 0 


OOS Oy oy “ik Gp Gr 


HJM 
[272 


| wAop, dQ = 0; (ue — )\ woes dQ = 0. 
0) ra) 


Tak Kak pe <0, TO Ue — l?n?/c?=- 0, uv nomyyaem 


\ Up dQ =0 
b | 
Ho cuctema (byHkuHi og; TomHa BL, uu, cesoBaTebHO, u==0. Tak xe Kak 
culydae SIIMNCOUAa, [OKAsbIBAeTCA, YTO, ECM K CHCTeMe (yHKUMH og, pu 


BUM ele (pyHKMIO e(x)==1, TO Momyyaem cucTemy, nonHyio B WS). 
Ecan G —napasmenenunen c peOpamu a, b uc, nosysaem oproronays. 


mn. eas oe is . mt | 
Hylo cucremy coOcrBeHHEIX dbynKumii sin — x sin —- ysin —z u co6cTBeHH 


i=] C2 
SHAVeHHA aa ype B sTOoM culyyae CucTeMa COOCTBeHHBIX (py 
WMH OpTOrOHasIbHa TakxKe HM B Mpocrpancrse Lo. | 
PesyibraTbl HacTosmeli paOoTbl MoryT ObITb TpHMeHeHbI K uccyleloBaHt 
sajaun JIupuxue [vid BOMHOBOrO ypaBHeHHa. 
Mockosckul rocyJapcTBeHHbIi yHHBepcHuTer Tloctynuao 
um. M. B. Jlomonocosa 19 11959 


UMTHPOBAHHAS JIMTEPATYPA 


1C. JI. Co60aeB, Mss. AHCCCP, cep. matem., 18, Ne 1 (1954).2 P. A. Aa 
kKcaHyApsauH, Jucceptauuaz, MY, 1949. 3C. Jl. C06 : Jes, Hexkoroppie npn 
HeHHA (by HKUMOHarb Horo ee B MaTeMaTHYeckol (pbu3suKe, , 1950. *'®. C. aa 
Maxep, Teopua matpuu, M., 1954. 
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Hokxaye Akagemuu nayr CCCP 
1959. Tom 126, N 2 ‘ 


MATEMATHKA 


tO. HW. JKYPABJIEB 


OCTPOEHHH MHHHMAJIBHBIX M3 bIOHKTHBHbIX HOPMAJIDBHbIX 
®OPM JIA PYHKUMAM AJIFEBPbI JIOTHKU 


(ITpedcmaeaexo akademuxom C. JI. Co6oaeeoim 20 1 1959) 


OQHOH M3 BaxKHBIX Npo6sieM aureOpbl JOPHKM ABMAeTCA 3ayaua oO NocTpo- 
M MHHUMAaJbHOM QM3bIOHKTMBHOM HOPMaJIbHOM CopMbI (7. H. @.), peamusy- 
M JavHylo dbyHkumio asreOppl slornKu f (x,,..., Xn). BosmoxHo TpuBu- 
Hoe pelleHwe 3afauv: JocraTouHO MepeOpaTb Bce J. H. *., cocraBsen- 


M3 OyKB %,...,Xn, %4,.--,Xn, HW AA Kako TaKol J. H. cb. NpoBepuTs, 
mM3yeT uM ona tbynKunio f. V3 q. H. s., peamuayrouux f (x%,..-., Xn), BbI- 
JaeM MUHMMambuble. Ho yxe IpH CpaBHHTeMbHO HeOOJIbUIMX n TaKOli Tle- 
Op MIpHBOAHT K BbIYMCJICHHAM, T1paKTHUeCKM HEBbINOJHUMBIM 3-38 TpoMo3y- 
Hu. 

Uccneqopania MHOrHx aBTopos (?, “°) cBogusucb K NOsyyeHHIO MeHee rpo- 
WKUX AJIPOPHTMOB JIA NOCTPpOeHHA MMHMMAJIbHBIX J. H. (—). ITH aJTCpHTMHI, 
(WHO PaCCUHTaHHble Ha ONpeeveHHbIH cioco6 3aqaHua dyHKunu f, pas- 
(HbI 110 (bopMe M M10 MeTOJUKe BHINOHeEHUA, HO OJHOTHMHbI MO cyulecTBy. 
B. AOn0HcKHM OplsIO 3aMeyeHO (*), UTO BCe OHH NOMpasyeJAOTcA Ha [Ba 
a: 1) OfHO3HauHaA YaACTb Mpollecca: NocTpoeHve cOKpalleHHOH J. H. O. 
KUMM [; 2) HeOMHOSHaUHAad (BETBAMLAACA) YaCTb Mpollecca; IpHMeHseTcA (AB- 
WJIM HesBHO) KpHTepHi mormomeHua (°) HC erO MOMOLIbIO CTpOATCA TyMH- 
ple J. H. cb. (T. €. A. H. ., B KOTOPbIX H€b3A 3a4ePKHYTb HUKaKy!o 9ue- 
TapHy!O KOHbIOHKILHMIO). Cpequ NOCIeqHUX BLIOMPaloTCA MHMHMMAVIbHBIe JI. H. Cp. 
BTOPOM 3Talle NOCTPCeHHA MMHUMAJIbHBIX J. H. (). MPHXOWUTCA BbINOMH:TS 
YHTeJIbHBIM NepeOop. Ito mpoucxoAuT MOTOMY, YTO ypolleHve COKpalijeH- 
[ J]. H. (: MOXKHO BecTH MHOrMMM croccOaMH, HW He BCerfa Mpollecc Mocsie- 
ATEIbUbIX YIPOULeHHA MpMBOAUT K MHHMMAJIbHOH J. H. Op. 

Ilosromy JaJibHeiiuime yCHMA MHOTHX aBTOPOB Obl HallpaBsIeHbl Ha Mpo- 
OKEHMe OHC3HAYHOH YacCTH Mpollecca 3a COKpallleHHy!o J. H. ~p. Tepper 
yIbTaT B STOM HalpaBseHuu Obl MomyyeH Kealinom (°, “). Caeqya Kepan- 
Mbl CKa2KeM, 4TO KOHDIOHKUNA Y% BXO_UT BaAApO A. H. SD. M, ecMH Mocue 
Jenua % uz NR nomyyaerca y. H. —. NR’, HeakBuBasleHTHad MR. OvewuLHo, 
KOHBIOHKIIMM, BXOJAUIMe B APO COKpaleHHOl A. H. :., MOMKHAbI BXOAMTb 
BCe TYIIMKOBBIe J. H. c). CieqOBaTeJIbHO, BC€ KOHDIOHKUMH, MOPJOULaeMble 
[BIOHKIMAMH Apa, He JOJMKHbI BXOJUTb HH B KakylO TYIHMKOBy!O H, TCM 
lee, MHHMMaJIbHYy!O Jl. H. Q)., peaH3yIoLLy!o f (%1,-++,%Xn). Tlocne yqanenua 
UX KOHNDIONKUMH W3 COKpallleHHOl YW. H. cl. NomyuaercA A. H. . Me, Ko- 
an COJepxKUT B ceOe BCe MUHUMasIbHbIe N. H. . My yupolkaercA BerBsA- 
MCA IIpOleccom. * 

3. HW. Heywmopyk, o6c6mus npunnun Kealna, MoKasan, ITO MO?KHO eule 
LOKUTh OMHOSHATHYytO UaCTb Mpolecca NOCTPOCHHA MHHUMAJIDHBIX J. Ti. (p.*. 
{OBPCMeHHO HM He3aBHCHMO aBTOpOM HacTOALen paOoTbl ObiJI MOy4YeH Me- 


% Jlo102KeHO B 1958 r. Ha ceMHHape Ilo JUCKpeTHOMY aHaJIH3y Ha MeX a€HHKO-MaTeMaTHyeC- 


akymprere MIY, 
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TON, OMHO3HAYHO IIPHBOAALHH K Ooslee CyMIeCTBeHHbIM YIIPOULeHHAM. B 
clyyaeB TpeAOX*KeCHHbIi NPWHIMI NO3BONAeT pelllaTh 3afaty MHHMMUSAaly 
ONHO3HAYHO VM JO KOHIla, T. €. MC3BO/AeT NOJYYHTb MMHHMaJIbHYy!O Jl. H. | 
eCIH CHa CJ[MHCTEeHHa, H JIOCTHUeCCKYIO CYMMy MHHHMAaJIbHBIX Jl. H. @., ec. 
HX HeCKOJbKO, OJHaAKO YaCTO STOT MeTOA He NO3BOAeT YNPOCTHTb coK pall 
HYIO Jl. H. (=). HW MOHH3HTb cTereHb Mepebopa. | 

B wacrosmelt 3aMerKe Hac He OyfeT MHTepecoBaTb COpMaJIbHaxH CTOPO 
Bolipoca: cnoco6 3ajaHua PyHKUNN, NOMCKM yOOHBIX (OpM peasmusal\MH } 
rowa u T. J. Bee nocrpoeHis, onucaHHble HWKe, OTHOCHATCA K IIpOMSBOJIbH 
(pukcupopannol dbynkuun aureOph noruKu f (%,---,%n). Bee q. H. @., BCT 
yalollveca B 3aMeTKe (3a HCKJIOUeHHeM CJlyyaeB, KOTOPble MbI OrOBapHBael 
peamusytoT dbyHkunto f (%,...,X%n). Mbl OyyeM paccmaTpMBaTb J. H. @., Bae 
TOPbIX Kaxk]at 9eMeCHTAapHad KOH BIONKUMA BCTpeyaeTcA He Ooee OAHOFO pai 
T. e. yipomenua Tuna © \V © = G, rye © — dleMeHTapHad KOHBIONKUMA, Ty] 
W3Be]CHbI. ) 

Byyem rosoputb, uo 2. H. . My, comepKurTca BY. a. Gd. R(MCH 
eCJIH BCAKAA JICMCHTAPHAaA KOHBIOHKILMA, BXOAAMIAA B M,,BXOMMTUB My. JI. Hw. 
Q HaspiBaeTca CYMMOH J. H. ch. M,..., Re, CCM OHA COCTAaBeHa W317 
Wi TOJbKO TeX SJIEMCHTApHbIX KOHbIOHKUMM, KOTOpbIe coflepxKatTcA xoTa Obi 
OHO u3 f. H. @. NM; (i= 1,2,...,k). A. wu. @. M Haspwaerca pasHocT 
mn. H. . NM, u M, (Mz / Me), ec OHA COCTOHT M3 TeX H TOJbKO TeX 3% 
MCHTapHbIX KOHBIOHKIWMH, KOTOpble coxepxatca BN, HM He COfeprxaTCA BF 
Jl. uw. ct. Nm HasbiBaeTcH MHYHHUMAAbLHOH ANA f[(%y,...,%Xn), CCM OHA 
jlep2%KHT HavMeHblliee YHCJIO 6yYKB MO CpaBHeHHIO CO BCeEMH APyruMH J. H. 
peamu3yroulumu f, H cama peasns3yer f. | 

CymMMy BCeX MHHUMAaJIbHbIX J. H. —. PyHKuUNM f Has0BeM J. H. *—. THI 
x M wu o6o3sHauuM Nyy. 

[locrapuM B COOTBeTCTBHe KaKOK (PyHKWMH asreOpbl JloruKu f MOM) 
»KecTBOo Ny BCeX TaKHX BePIWIHH (%...%,) M-MepHoro efMHHMUHOFO KyOa, t 
f(%,..+,%n) = 1. B uacrnocru, ecm 2!—9JleMeHTapHad KOHBIOHKIUMA r: 
paura, TO Ny —uuTepBas r-ro panra (*), COOTBeETCTBYIOWIMH 3eMeHTapH 


i 
KOHBIOHKIMK Y. Ouepnyuo, BcaxKoH 7. H. cb. MR = V W;coorBerctTByer MOKp 
t=1 


THe MHoxecTBa N; unTeppanamu Ny (i = 1, 2,...,). | 
t 


TlokpbirHe mHoxecTBa N; uHTepBasiaMu Ha3biBaeTCA HET] pUBOUMBL 
ecJIM W3 Hero HeJb3A yasIMTb HA OMHOFO HHTepBasa 6e3 Toro, YTOObI OHO I 
pecTaylo ObITh NOKpbiruem. 

JI. H. @., KOTOpoH cooTBercTByeT HeMpHBOAMMoe NOKpbITHe MHoxecTBa J 
COCTaBJICHHOe M3 MAKCHMAaJIbHbIX MHTepBaJIOB (3), Ha30BeM Ty IHKOBO? 
q. H. . dyHKuuH f. 

Cymma BceX TYIMKOBBIX J. H. b. cbyHKuuu f (OOosHayeHue Myr) Hak 
BACTCA Jl. Hassel MLA ike. 

Ecum 2, —coKkpaulennad 0. H. *., TO MR, D Rr D Rem. 

Ilycrp  — npovssobuaa YW. uw. cb. JL. wu. cb. Nu HagblpaeTcA MUH UMA 
HOH OTHOCHTEbHO M, ec Ona CORepKUT HaMMeHbIIee YNCO OyKB 
CpaBHeHHIO C ApyrHMH 2. H. ., Coseprkalumuca BM u peamM3yiouLHMU 
Jl. u.c). Mp naspwaetca TYMUKOBOH OTHOCHTE BHO M, ecm efi cooTB 
CTByeT He€IpHBOAMMOe NOKpbirve MHOxecTBa N; u Rp comepxutca B MN. 

Cymma Bcex Jl. H. (=)., MAHHMAJIbHBIX OTHOCHTebHO MN, HasbiBaeTcA J. H. 
Tuna UM oTrHOocHTeaAbHO ®M u OOosHayaeTcA Rey . CymMa Bcex J. H. | 
TYNMKOBbIX OTHOCHTeJIbHO ®, HasbiBaeTcA J. H. cb. THMa ST OTHOCHTeMbHO 
Mu oGosnayaetca Rupr. 

OveBuJHO, BCHKad TYINMKOBaa, COOTBETCTBeEHHO MMHUMasbHas, Tuma 3 
XM yf. H. c). ecTb TYNUKOBaA, COOTBETCTBEHHO MHHUMaJbHad, Tuna LT, TE 
XM q. H. *—. OTHOCHTeMbHO COKpaLeHHOl 7. H. se atig 


* Nonsatue «TynuKopas 7. H. db.» BBeqeHo C. B A6nonckum, 
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Onpexenenue. Touxa x (x€ Ny CN;) HaspiBaetca peryuapuom 
HOCUTeIbHO (Y, N) (snech MOM), ecu nocne yaanenua us MN Bcex 
PMCHTAPHBbIX KOHDIONKUMH, COOTBETCTBYIOINMX HHTepBawiaM, COjep2KalllMM TOU- 
*, 84 HCKJIOUCHHEM KOHBIONKIMA Y, Nomyyaetcs J. H. —. MN’ un MLN. 
Mnorqa ytoOuo mpyroe skBMBasleHTHOe ompesenenue perysapHoit oTHOCH- 
bHO (9%, MN) rouku. IlycTb muoxecTBo Ny\Ng coctout “3 ToueK x(t), x), .. 


..., x, Bpimumem Bce  UHTepBaJbl Nyt 7, cojepxamne Touky 
m 


(f= 1,2,...,k) uw vaxue, uro WCR (i =1, 2,..., m)). Pacemorpum 
M20 AN 
O2XKECTBO == re 
a Me eh Ay 


Teopema 1. Towa x (x€Ngy Cc Ny) aeanemca peeyaapnott omuocumearo.. 


(%, MR) moeda u moavko mozda, Koeda x & Mi. 
/Muoxectrso M (MCNy, YC) Hasnwaerch peryAAPpHEIM OTHOCH- 


‘bHO (2%, R), ecu Bee ero TOUKM pery/ApHbr OTHOCHTeMbHO (I, MN). 
Teopema 2. Qremenmapnan KonsonKyun Y (MCN) He codepoeumca 6 
H. ~. muna &T Omxocumerono ®@ moeda u morzvokKO moeda, Koeda No 
6 MHODCeECM6O, peeyAAPHOe OmHocumeAbHO (Y, MN). 

‘Tyctb ®,—J. H. &., KoTopaad momyuaerca us. H. cb. MR mpuMenennem: 
pomenua Ksalina (°,’). 

Teopema 3. Ana ecex f umeem mecmo coomHowenue Rp DNs, npu- 
mw npu n> 5d cywecmeyiom yHKyuu 9 (x1,..-,Xp) makue, umo Orn HUX Rp. 
coenadaem c ®sr. Ecaun<5, mo Nyr = My Onan aroboti f. 

Tlyctb & CM wu YW umeer paur r. 

~Ompegenenue. Mnoxectrso MCNy  HaspiBaetca MHOXKECT- 
‘M MepBoro Tuna OTHOCHTeIbHO (Y, M), ecnu B M cymecrByror 
eMeHTapHBle SOGOU %,,..., Wz COOTBETCTBEHHO paHTOB f4,..., fe Takue, 


k 
eM CU Ny uw r> Sri. 

ly 9G i=1 
OnpeyenenHue. OneMeHTapHad KOHDbIOHKUMA %, HasblBaeTCH OTMe- 
-HHOKH B ®, ecu Ny, = Mi U Mz, rae M,—MuHoxecTBO, peryAapHoe 
HOCHTeIbHO (%,, RN), My —MuHoxKecTBO MepBoro THIa OTHOCHTeIbHO (Y%,, N). 


ICT Yy,..-, Wy — OTMEYCHHBIE SJIeEMeHTapHbIe KOHDIOHKIMM. Tora KOHBIOHK- 
A We44 Takas, uTO Novas = M,U Me, rae M, — MuoxwecTBO, peryJApHoe 


Rk é 
HOCHTEJIBHO (Meii, W\ V Wi), Me —MHOKecTBO NepBoro THNa OTHOCHTEJIb- 
i=1 

(Wei1, M), TakxKe HasbliBaeTcCA OTMEUeCHHON. ’ 

OueBugHO, Mporecc OTMeTKH 9JIEMEHTapHbIX KOHbIONKUMM MOXKET MATH pas- 
YHBIMH TyTAMH. 

Onpegeneune. JI. x. &. Rec, KoTOpaa nonyyaerca us MR ypasenuem 
eX OTMCUCHHEIX B M BJIEMCHTAPHbIX KOHBIOHKIWH, HasblBaeTCA CH JI b- 
-COKpameHHol A. Hu. c., coorgercrsywmel X. 

Teopema 4. Besxaa 0. x. @. N umeem edOuncmeennyio coomeemcmeyto-~ 
jo eit cunbno-cokpawennyio 0. H. D. Roc UR~ Mec « ; . 

Teopema 4 moKaspiBaeT, YTO MHO>KECTBO BC€X KOH'BIOHKILMH, OTMCYCHHDIX B: 

OHOSHaYHO ompegenneTca camo yg. H. *. MR uM we SaBMCHT OT IIyTH, 
TOPbIM HeT Tpollecc OTMETKH. . 

Tlycrh ®N—npouspombnad Y. H. —. OOosHauuM wepes Ma A. H. (p., co- 
IBJICHHY!O H3 TeX WU TOJIbKO TeX 9JIeEMCHTAPHBIX KOHBIOHKUMH, KOTOpBIC 
OMAT B AMPO FT. H. CP. Mec. < 
Teopema 5. RDRyr D Nec D Rew’ D a- ere 
Jini peambHoro TipHMeHeHvaA OMMCaHHOM KOHCTpyKUMM K SayadaM MUN 


gallu culeqyeT 3a NR MpHnATL J. H. PD. Te. ra 
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PaccmorpuM puMep dyHKUHH, Avid KOTOpOH M30x%KeHHbI BbILe Me 
MO3BONAeT OMHO3SHAYHO YIPOCTHTb cOKpaleHHyIo Jl. H. @., Torga Kak pau 
U3BeCTHbIE METOAbI He NO3BOJIAIOT 9TOFO CewaTb: 


i (15 say Hay) = Xp" Xa: . Mag’ Xiy VX" Xp: Xs He; Xp ta : “Kea Vo 

V Xs" Kat x5: Xe Hy Ke: os Hie" Kay VX Ky x; Xe: Hy Ke OT AR = X47 V | 

V ee vgs di xy Xe: tes “Xae° Xin VM Xs X5° Xe Xa Xe" see Lie ae V 

V Xe" Xq: X5° Xe Xy- ig: oa X16" Yan V a! Xa oe Xe Hy Et wo hg Xy7 V 
VX X3°X5° ha Xq° Xs tee Kags Lig wane Xa Kg Xa* Be Xe" x7 V/ 


AT 
VX, +Xe° Xs: Xa: te Tne x7 V/ Nes sa che Xq ys Xo: Xi V 
hs 
17 
VV X4-%Xe: Xs: ia i Xg° -X; = Ne 


7=8 } 
(3eCb BbINMCaHa cokpalleHHad J. H. *. cbyHkuuM f(%,..., %47))- 
Paccmotpum unteppan Ng, rye MW, = Xg-Xq-.- «+ X1g*X17 — SJEMCHTAPHi 


KOHDIONKUMA $=paHra 7ry;= 15; Ny =M,U Ms, rae M,= {(010.. OC 
(10...00)}, M,= Ny, \ My. Uonpayacb onpefemeHvem peryJapHocTn, Je, 
KO TloKa3aTb, uTO My, perysapHo oTHocuTebHO (Y,, M). Jlerko BugetTb, ¥ 
M, takopo, ut0 M,C Ny, U No, The We = X1+X2°Xq-Xa+Xp-Xo°Xq, Ug’ 
= X4+X_+Xg+Xq+Xp+Xg+ Xp — QEMCHTAPHbIe KOHDIONKUMH paHTOB fy = 7 H fs = 


mpHuem fy >f2.-+73. Mostromy M, ecTb MHOKeCTBO nepBoro Tuna orHoe 

TesbHO (%,, N.). Konpronxyusa Y, aBaserca oTmeyenHoli. Jlerko mpopepuT 

aro 4 Ree == MN, \ Oi | 

OcHOBHble pe3ybTaTbI HacTosmel samMerKu 6e3 Tpyfa pacipocrpanstor 

Ha cayyal, Korga f(x1,..., Xn) OMpefesena Ha HeKOTOpOM mMo,MHOx«KeCT? 
BepIUHH M-MepHoro eHHHYHOrTO KyOa HM MpHHuMaeT 3HaueHHa O umn | (7). 


MockosckHi TocylapcTBeHHbIM yHMBepCuTeT Tlocrynusio 
um. M. B. Jlomonocosa 19 I 1959 


UWMTMPOBAHHAS JIMNTEPATYPA 


TAO Val Ky passes, Tp. Matem. wucT. um. B. A. Crexaosa, 51, 143 (1958 
® KowJeKTHB BEIMMCIMTeMbHOM sa6opatopun TapspapycKoro yHuBepcuteta, CHHTe3 S71eKTpO 
HbIX, BbIYMCJIMT@IbHbIX HM ypaBsaiowux cxem, WJI, 1954. °C. B. H6mn0unckuit, T 
Marten. wucT. uM. B. A. Crexstopa, 51,5 (1958). 4 A. Blake, Dissertation, Chicago, 193 
'R: 1. Nels an; JO Syinb: Logic, Ne 2, °105 (1955): * W. Vial nieiann Mat, 
Monthly, 59, Ne 8, 521 (1952). 7 W. V. Quine, Am. Math. Monthly, 62, Ne 2, 627 (1958 
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Aoxsagqn Akagemun nayrk CCCP 
1959. Tom 126, Ni 2 


MATEMATHKA 


H. H. KPACOBCKHH 


K TEOPHH ONTHMAJIBHOrO PET YJIMPOBAHHA 
HEJIMHEMHbBIX CHCTEM BTOPOrO NOPAAKA 


(ITpedcmasaeno axademuxom JI. C. Tonmpaeunvim 22 I 1959) 
PaccmMoTpuM cucTemy judbepenuuvabHblx ypaBHennit 


& = F(x, +q(t)m (1) 


x, f, ¢—ByMepHple BexToppl. B jabHelwem mMasbiIMM saTHucKuMH 
BaMM (3a UcKsOVeHHeM OyKBbI ¢, COo3HaYaIollei Bpema) Oyfem o6o3Ha- 
b BEKTOPBI, MaJIbIMM rpeyecCKHMM OyKBaMH — CKaJIApbl; CHMBOWI || y || o3Ha- 
T HOpMy 


Tey ped fee (2) 


@PyHKUMN f UH g MpefNosaraioTcA HSBECTHBIMH, OHH OMpeeueHbl U Hempe- 
Hb pu speex x u f€(t., fat.) (t, — BO3pacTalollan MOCJeOBaTebHOCTb 
lem). pu ¢€ (te, tet.) yHkuuu f HMeIOT HeMpepbiBHble uacTHble Mpous- 
ible Of; /OX;, PaBHOMepHO OrpaHHyeHHbIe 10 Mogy.to yMcuiom L; byHKunn 
Of; /Ox; Monyckaror mpu ¢t = ft, JMWb pa3spblBbI MepBoro posa. 

B 9ToH 3aMeTKe paccMaTpHBaeTcA 3ajlaua OITHMaJIbHOro M0 OpicTpoyelict- 
) perymupopanua ('*) yaa cucrembl (1): MpH 3aaHHbIX HadaJIbHOM MO- 
Te fj =O u TouKe X =X, TpeOyerca OMpeyeMTb KYCOUHO-HeEMpepbIBHyIO 
IKIMIO Y(t), YAOBJIETBOPAIOMLy!O yCJIOBHIO 


| I Mo (t) |< 1 (3) 


akylO, ¥TO JjBMxKyuLancaA TOUKa x(t) = X(X, f, No) TPacKTOpMM CHCTeMbI 
rye y= y(t), Monaqaer B TOUKY x =O 8B KpaTyalitiee BO3MOKHOe BpeMA 
to oh T 9. 

Jl peuleHuat TakuxX 3afau B BecbMa OOUleM CJly4ae CTalMOHApHbIxX Mpa- 
; yacteli f(x, 7) B paOotax (1%) Obl mpeqmomwKeH M pasBUT NPHHIHM Ma- 
MyMa. B nacrosmel 3aMeTKe IPpHBOJATCA HeKOTOPble Pe3yJIbTaTbI, BbIAC- 
He Id HeCTallMOHapHOl, HeJIMHeHMHOM CHCTeMbI BTOporo TOpAAKa Bo- 
Cbl CYULECTBOBAHHA ONTMMaJIbHOM TpaeKTOpuM, HecOxoquMble M AocTaToU- 
) TIPH3HAKH ONTHMaJIbHOCTH, KOppeKTHOCTb TOCTaHOBKH 3aauu, WH yKasbi- 
TCH OJ[MH IIpHemM NoCJeqOBaTeAbHOrO MpHOJIMKeHNA K ONTHMAJbHOH TpaeK- 
HM. 

Onpegeneune I. B o6nacru # mpocrpancrBa {x} Mp O<t<T Bp 
Haetca yc1oBnMe (A), ecm BeKTopbl q HM Qg HeKOJVJIMHeapHbl pH XE, 
t<T. 3necb Q— marTpuua, onpeseeHHad paBeHCTBOM 


Of, 


(Q(% )hi = Fe. (4) 
Onpenesneune II. Jluneinaa cuctema 
Bee SP) oc Pah ioy, (5) 


dt 
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rye 
Of. 
Pda = (5) 


HasbIBaeIcd CHCTEMOM B BAPHAMHAX BAOMb KPHBOH xX = x(Z). i 
Onpegeneune III. Bextop A(t, t) = F (t) F 4 (t) q(t), onipejes1s110uy 
pemenua 6x (t) cucTempl (5) mpu ox (0) = 0 


’ 
x—x (0) 


t 


8x (t) = \ A(t, =) 84 (2) de, ( 


0 | 
} 


HasOBeM paspellalouLuM BEKTOPOM CHCTEMBI (5). Syecb F (t)— oy 
JIAMCHTAIbHaA MaTpHa pelweHHu cucTembl (5) npu oy = 0. 

Onpengeneune IV. Tpaexropua x (Xo, ft, mo) HasblBaeTCH ONTUMA a 
HOH, ecaH x(X%, To, Yo) =O M He CyllecTByeT KyCOUHO-HeMpepbIBHOH (pyH- 
uuu 7 (¢), YAOBseTBopsloueH HepaBenctBy |, (f)|<1 u Tako, 4 
(Xo, 1 > ts) = 0 Bphe dl ee 

Onpegenenue V. TpaekTopua Ha3splBaetcad JOKANbBHO ONTHMAA 
HOU, CCM X (Xo, To, No) = 0 H MOXKHO yKa3aTb UMCIO & > O Takoe, uTO He CyH 
CTByeT KYCOUHO-HelpepbiBHOH *yHKWMH y(t), yHOBseTBOpsoMleH HepaBeHCT! 
lm (f)| <1 u taxoh, uT0 x (%, Ty, m) =O upu 7,< To u | 
|x (Xo, t, No) —%(%o, #, m)\|<e mpn O<t<T;. | 


Onpegxeneune VI. ®ynkuntwo 7 = y(t) B NpaBol uacru (1), yqoBserB! 
paroulyio HepaBeuctTBy |y(t)| <1, OygqeM HagbIBaTb FON YCTHUMBIM yupa! 
seHueM. Besye B JlabHeHWeM Mpesuosaraerca BEINOIHeHHe ycnOBHA (! 
(onpegenenve I) B KaxyoH oOmactu * mph O<t< oo, a cuctTema (1), ee! 
He OFOBOpeHO IIPOTHBHOrO, eCTb CHCTeMa BTOporo MopsyKa. \ 

Teopema |. Ecau Ona Oannotl mouku x =X) cyiwwecmeyem no Kpatini 
mepe OOHO Oonycmumoe ynpaenenue 4 = y(t) maKoe, 4mo xX(Xo,T, n) =0, t 
cyujecmeyem OnMUMAALHAA MpaeKMopUuA xX (Xo, t, No), UMeIOLUAA KYCO4HO-H 
npepblenoe Oonycmumoe YNPABACHUC 7p (t). 

Teopema 2. Onmumanonoe ynpaerenue y(t) Heobdxodumo oOnadaem Ci 
Oyroujum ceolicmeom: eeaununa x [y] = vrai max|y(%)| npu O<3<T, € 
cmueaem Ha Kpu6oll 1 = Y(t) OMHOCUMeAoHO2O MUHUMYMA 


at [Mo] ~? T min — | ( 


npu sapuayuax Sy, CMeCHeHHOIX YCACeUeM 


To 


(4 (To, 2) 84 (¢) de, 


0 


20e h(To, t) — paspewwariwut eexmop cucmembt 6 eapuaYuAx, BblUULCAeHHL 


B00Nb X (Xo, t, Yo). PYNKYUA Ny (t) eoluUCAKemca no g@opmyaze 


No (t) = sign (ly “h (To, t)), ( 


20e ly — HeKomopolti nocmosHHolli HeNYyaesoti BeKmoOp, cumMBOA (Ip+h) o3sHa4a 
cCKaAApHoe Npouseedenue ly u h. | 

(SameruM, uro npu ycsosuu (A) BexTop A(To, 4) ABAKeTCH HEOCOOEIM BT 
cMbICsIe, YTO yHKWUA (lo-A(To, t)) MoxKeT COpalaTecs B HYJb JMUIb B OTIEL 
HbIX H30JIMPCBaHHbIX TOUKaX t H3 OTpesKa [0, To]; nosTomy, B cHuly TecpeMpl 
PYHKUMA yo (f) ABJIAeTCH KYCOYHO-MOCTOAHHCH, coxpaHaa 3HaueHve +1 
—1 ua HeKOTOpbIX MHTepBasiax oTpesKka [0, oe Unco TakKMX UMHTepBads 
AJA KaxKOM ONTHMAbHOH TpaeKTOpHH orpaHuyeHo.) 
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npegeneunue VII. Ckaxem, uro ycnopne (A) BrInOmHaeTCA B 
{€HHOM CMbICAe B OOMACTH &, eCAM pM BHIMOTHeHME ycnoBui (A) 
Ha BeKTOpoB g, Qq H BeNMUNHa yrula Mexjy ux HanpaBsenuamu orpaHH- 
ib] CHUSY MOJIOMKUTEIbHBIM YMCIOM O pu xE¥ u tE[0, oo). 
Cueacrsue |. Ecnm mpa 4=0 cucrema (1) umeer pewenue x = 0, 
IMITOTHYCCKH YCTOHYMBOC OTHOCHTEIbHO HavaJIbHbIX BO3MYLICHH XxX) v3 
actu G uM B OKpecTHocTH & TouKH x = 0 ycnoBne (A) BEIMOnHaeTCA B ycu- 
HOM CMbICJIe (CM. Onpegenenuve VII), To Aaa Kaxyoli TOUKH x) EG cylle- 
€T ONTUMAJIbHOe ypaBJeHHe F(Z), CBOlicTBa KOTOPOrO ONHCaHbI Teopemoli |. 
IIpupeyem Tenepb JOcTaTOUHble ycOBMA ONTHMasbHOCTH. 

'B cunmy Teopembl 2 onTuMaJibHaa TpaexTopua x (Xo, t, No) HeEOOXOAUMO AB- 
‘TCH KYCOUHO-TlaqKOH, HOSTOMY JIA TaKOH TpaeKTopuH B TOUKe x = 0 
lecTByeT KacaTeJIbHad. OOo3HayMM eQMHMUHbI BEKTOP, KaCaTeJIbHbI K TpaeK- 
‘MM B TOUKe x = x(T)— 0) =0 4 HanpaBeHHBIM B cropony Bospacranna f, 
BOJIOM é. 

Teopema 3. [ycmo x(x, To, jo) =0. Ecau ynpaerenue No (t) onpede- 
10 dopmyaoti (10) u npu amom 


(2-5) > 9, (11) 


mopoele “acmHole NpouseodHole O?f_/OXg OX, OoCMamo4HO MAaAbL, Mo mpaeK- 
DUA X(Xo, t, No) ABANEMCA AOKANGHO ONMUMAADHOLL 6 CmoICAe ONpedenenua V. 
Ilpumeuanne 1. Ycuosusa Teopemh 2 coorpercTByloT B HallleM culyyae 
ABUJIY MOCTpOCHHA OMNTHMAJIbHOH TpaeKTOpHH 0 TpHHIHMy MakcuMyma (2). 
Teopemy 3 MoxkHO pacnpocTpaHuTb M Ha Cylyyall CHCTeMBI -ro TopayKa. 
MBEEM COOTBETCTBYIOMLY!IO (POpMyJIMpOBKy. 

Teopema 4. [/ycmo mpaekmopus x (Xo, t, jo) cucmemol (1) n-20 nopxdKa 
Ounsem mouku x =x, ux =O0 dyeoli O<t<T), npuuem ynpaenenue No (t) 
yedeneHo gopmynot (10). Ecau eexmop F (To) F +(t) Qq(t) ne sencum @ 
1epnaockocmu (ly-h(To, t)) =O npu t€[0, To] u eoinoansemca Hepasencmeo 
+), npurem emopole wacmnole NpouseodHLle O* fa /OxXe OX, OepanuueHol no mOOdY- 
OOCMAMOLHO MAALIM NOAOICUMENGHOLM 4UCNOM, MO MpaeKMOpUA xX (Xo, t, No) 
IEINCA NOKANOHO ONMUMAANbHOL. 

Cneqyiouul pesybTaT yCTaHaBJIMBaeT KOPPeKTHOCTb NOCTaHOBKH 3ajauH 
TMMaJIbHOrO peryJIMpOBaHHa. 

Teopema 5. J]ycmb Oanel Oee cucmemol: cucmema (1) u 


4b f(y, t) + gO) 0. (12) 


A OaHHOe2O wucAa & > 0 u mouKU xX = Xp MOOKHO YKasamb 4uCAO 6 > 0 maKoe 


( 
0 6pemeHa onmumanbHoeo ynpaercnua Ty u T ) @ cuay cucmem (1) wu (12) 
OOHOL uU moti oe MO“KU X =X, OyOyM YyOobremeopAMmb HepaseHcmey 


|T.—To |<, 
 moAbKO OyOym eblNOAKHAMOCA Hepaeencmea 
af, of? 
pig eject en if —flots 15 ae | 


Onuulem Tenepp OfMH NpHeM mocwleqoBaTebHOrTO MpHOsW2KeHHA K OMITH- 
IbHOH TpaeKTOpHH. 

Ilyerb cymecrsyer jonycruMoe ympaBsleHve %(/) TaKoe, YTO COOTBET- 
ylollad TpaeKTOpHA x(X%o, t, Yo) YAOB/ETBOpHAeT YCJIOBUIO 


| (0, To» No)l| <&/2- (13) 


TlocrpouM BOJIb STOH TpaeKTOpHH cuctemy ypaBHeHHH B BapHalluaAx (6 
3alaquMCA MaJIbIM UHCIOM t) > 0 u Haliem BapHallHio oy, yMOBNETBOpA, 
Iy!O yCJIOBHAM | 


| Mo + 8M | <1, (14 
Toate | 
X (Xo. To — To. No) —X (Xo, To, No) = \ he (Porte; t) 8% (t) dt, (1é 


0) | 


rye A(t, t) — pa3spelialolluA BeKTOp CHCTeMbl B BapHallWAX, BbINHCJICHHO 
BJOJIb x «Oo, t, %). Ecaw Takad Bapwallua on cylecTByeT, TO, O6o03Haya 
= + dy Hu Ti =T)o—, UpOfembIBaeM STO MpeoOpasoBaHue elle pé 
(c TeM Ke YMCJIOM tT > 0). Ecnn Ha m-M ware coKpalleHue BpemeHu Tm F 
YHCIO Tt) HEBO3MOXKHO, TO CJleMyeT UCMbITAaTh COKpalleHHe Ha 7% = to/: 
tT =%/4 uT. A. B pesyabTate, NOCTeMeHHO COKpallaA BpeMaA Fo MbI Tipl 


JIeM K TOCMeLOBaTeMbHOCTH TpaeKTOpHli x (Xo, ¢, %,,) (m=O, 1, ...) (ecaM E 
HOSEL m-M ilare OyjeT. HEBO3MOXKHO coKpaulenHe JT, HH Ha OJE 
t; =%,/2', TO upx m’ > m 9TH TpaekTopuu 6yfyT coBMasarD). 


Teopema 6. J/pu sadannom e >0 U npu NaauduUu ucxOoOHOtL mpaeKmy 
pul, yooeremeopsrowen ycaoeuto (13), moocHO YKa3samMb OOoCMAaAMO4HO MAAK 
4UCAO tt >O makoe, “moO oONnUCAHHolli Bolule Npoyecc CXOOUMCA K AOKANOE 
OnMUMAAbHOLL mpaekKmopuu, npuxoOAWet 6 &-OKPeCMHOCmMo mouKU x = 0? 

B uacTHocTH, ecH peweHne x =O cuctempl (1) npw »=O0 ycTronunE 
ACMMNTOTHYeCKH B WeJIOM uM ycmoBHe (A) BbITOMHAeTCA B yCueHHOM copy 
(cM. ompefesmeHne VII), To mpi m000M © > 0 Tako Mpowecc MOXxKHO OCyHKN 
CTBUTb JIA MIOOOH UCXOJHOM TOUKH Xp. 

IipumMeuaune 2. PesyupratThl, MpHBeJeHHbie B 3aMeTKe, MO?KHO pai 
MIpOCcTpaHuTb Ha CJlyyaH, Korfla dyHKuUMU f B MpaBolk yacTH cucTembi (1) uM 
1OT pa3pbIBbI HE TOJIbKO Ha ruepnsiocKocTax t =f,, HO HW Ha MOBepXHOCTs 
£,(x, t) =O Gowee OOuleH Mpuposbl, ecIH TOMbKO TlepeceyeHue TpaeK TOP} 
cuctempl (1) c & = 0 noquMHHTb ycOBHAM M3 paOorTpi (°). 

3ameTuM elle, UTO OCHOBHad TpyAHOCTh pH Mepexoye oT cucTembl 24 
nopayka K CHCTeMe f-rO TlopayKa COCTOMT B TOM, UTO TIpHsHaK, cGecriem) 
BalOllWH B STOM CyIyyae BBbITIOJIHeHHe YCOBHH, aHaNOrM4HbIX yCJOBHAM @ 
He yaeTca CPOpMy.IMpoBaTb B sPeKTHBHOH (popme. 

JoKka3aTesIbcTBa pe3yJIbTaTOB, IpHBeJeCHHbIX B 3TOH 3aMmerTKe, cytectBent 
HCHOJIb3yIOT COOOpaxKeHHA, pHBeeHHbIe B cTaTbAx (+4, °), HeKoTOopple Teop 

(yYHKUMOHAbHOrO aHawH3a, MpHBeeHHbIe B KHure ©, H O6uMe MeTOI 
KaueCTBEHHOH TeOopun AudpdepenWMasbHEIX ypaBHeHnt (*). 


YpavJIbCKHM MOJMTeEXHMUCCKHM MHCTHTYT Iloety mus10 
um. C. M. Kuposa 20 X 1958 


UHTHPOBAHHAS JIMTEPATYPA 
| 
1B.T. Boatauckul, P. B.Tamxpeéeaugse, Ji. C. loutparunaz, Jae 
90, Ne 1 (1956). 2? P. B. Tam x peaing se AIAH, 116, Ne 1 (1957). *° By Tae 


TAHCKHH, JAH, 119, a . (1953) reals a: Kpacosck nit, ABTOMaTHKa H Tes 
mex., 18, Ne 1 (1957). .A.Alisepmaun, ®. P.Tautmaxep, JAH, fl 
Ne 4 (1957). © ® M. Ku ee uamoBa, Msp. Bopicummx yueOu. 3ap., Ne 4 (5) (1958 


‘H. Axuesep, M. Kpeitu, O nexoroppix Bonpocax Teopun MomeHTos, crt. IV, 19% 
°B.B. Hempukul, B. B.CTenanos, Kauectsennan Teopua nuchbep enmmatbHt 
ypapHenuH, M.—JI., 1949, 


* Teopema 6 joKka3aHa B pesnonowKeHHu, TO BTOPbI€ MPOH3BOHbIe Of, / 0x6 


WOCTaTOUHO MaJIbI. 
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Hokuaye Akaygemun nayrx CCCP 
1959. Tom 126, Ns 2 


MATEMATHKA 


JI. B. MAMA 


O HEKOTOPbIX TEOPEMAX TEOPHU 
NOJIOHKUTEJIBHO-ONPEAEJIEHHbIX ®YHKUAU 


(ITpedcmaeaeno axademuxom B. H. Cmuproecim 23 I 1959) 


iB Hacrosimeli 3amerKe O60OulaIoTCA Ha Clyyai CueTHOTO unCa MONOKH- 
ibHO-ONPeJeJICHHbIX COMHOKUTeeH pesyJbTaTbl, NoswyyenHple IO. B. JIun- 
com (7,”) u A. A. Suurepom (°) ana KoHeyHOrO uHNCNa CcOMHOxKUTeNe 
OMHbIe pesyJIbTAaTHI Tosyuyenbl B paOorax JI. Jtore (#) u P. Jlara(*)). 

Mpi OyeM paccMaTpuBaTb NONOKUTeMbHO-onpeseeHHbIe Ha MpaMo dyHK- 
i, HOPMHpOBaHHble Tak, 4TO OHH ABMAIOTCA XapaKTepHcTuyecKuMu PyHK- 
(MM (xX. @).) OJHOMepPHBIX CuTyUaHHbIxX BeJIMUHH. 

meopema |, ‘Beau ox. m.-f, (0), fat), -22 5° F(t), ... 6 Kexomopolt 
eCMB6EHHOLL OKPCCMHOCMU HYAA YOoBAeEMBOPsAIOM YPABHeEHUIO 


| 


Il f? O=¢0, (1) 


mt | < My 6e3 nyaell, uo >& >O0 (j=l, 2, ...), mo onu aeantomca 
@ MYyHKYuUAMU KOMNACKCHOZO NepemMeHHOe2O, 2OAOMOPDHoIMU 6 Mot DE 
oti nonoce, u paeercmeo (1) umeem cmolca u mecmo 60 écetk noaoce 

ti} < My. 

Teopema 2. Ecau x. @. fi(t)(j=1, 2, ...) Ona KaKkot-auoo nocaze- 

amenbHocmu eewecmecHnolx uucen tp—>O npu k—>oo yOoenemeopsiom ypae- 
uto 


": KOMNACKCHO2O nepemeHHoO2o, e2olsomopdHaA 6 Nnosoce 
| 


co 


I f77 (4) = 9 (ee), (2) 


| i=l 
| 


p(t) — @ynkyua KomnaeKcnoeo nepemenHoeo, maKaA Ce, KAK 6 meo- 
el, a>e>O0(j=—l, 2, ...), u ecau cywecmeyem oKpecmnocmb HKYAA, 
omopolt Hu odHa us gynkyuti f;(t) Ne oOpaujaemcA 6 HYAb, mo XxX. Dp. 
)(Gj=1, 2, ...) aeantomca moste PYNKUUAMU KOMNACKCHO2O NepemMeHHO- 
2onomoppuoimu 6 noaoce |Imt| <M, u pasencmeo 2 umeem Cmoica 
ecmo 60 eceti nonoce | Imt | < Mb. 

YkaxkeM OCHOBHbIe stab! foKkagaTepceTBa. IIpexye Bcero ycuoBumMca 
UpaTb TIpH oOllpeyetennu 


Oa 


BeTBb sorapudma, Ha Koropoit Inf;(0) = 0. 
Cnenaem HeKOTOpble BCIOMOraTeJIbHbIe lpeoOpa30BaHua. SamMerHM, uTO 
j=1, 2, ...) MoxHO cuMTaTb OrpaHHueHHbIMM cBepxy, HaMpiMep %j < ie, 
ICTBUTEJIbHO, eCIM a; > 1, TO MOXKHO pa3sfeJIMTb 4; Ha NOAXOMAllee Mesloe 
; sf m } 
no m: fi () =f (OV"/", re LOI" — x. w afm <1. Tyerp 
at 


(fi ()1” =%;(t), dynkuuu >; (¢) yorsersopsior ypapHenmio (1) uum (2). 
Ka3aB TeOpeMy JI HUX, Mbl, HCIOsb3yA OCHOBHY1I0 JIeMMy paOoTl (+), ceitua 
Ke Momyuum ee Aya f;(t). ‘ 
Cyenaem cumMerpr3aumo dbynKuui. Mspecruo, uro f;(—t) = fi (0). ee 
una —,(t) =f, (t)-f,(— 2) aBanetcs cuMMerpuyeckol x. cp. MoxkHO ToKa3zaT 
YTO TIpH JaHHBbIX ycJIOBHAX (byHKuuA Y(t) Toe OONaqaeT CBOMCTBOM opMuTe 
BocTu. Ilomaraem %(t) = p(t) -o(—t) = | o(t)|? > 0. i 

Tak Kak CylleCcTByeT OKpeCTHOCTb HYJIA, B KOTOPOH HH OHA U3 | 
(j= 1, 2, ...) He o6pamiaetca B Hyb, TO B Hel 


fil): FD =1h® - fi(— 4 


lid BCEX’ j (=i LAZY .): 
Torga dyHkunn ¢,(/) B HeKOTOpOH OKpeCTHOCTH HyJA YyAOBJETBOPAK 


_ypaBHeHHIO 


co 
LI ot (t) = g(t). (1 
Ho 9To xe OyMeT BHINOIHATLCA MU IA MOCTATOUHO MaJIbIX Fp : 
iB Pi! (t,) Sn Oy (E). (2 

j=1 


3a cueT BO3MO2KHOrO CyBura B HyMepalluy tp U OTOpacbIBAaHHA HeCKOJIDKE 
‘ePBbIX UYICHOB TOCeOBATebHOCTH MO2KeM CUMTaTb, TO (2’) BepHo 
2Bcex ftp. 
Mcnoub3syeM W3BeCTHbIe CBOHCTBAa X. @p. . 
1. X. qd. cuMMerpu4Horo 3aKOHa HMeeT BU 


o(t) = \ cos tx dF (x), 


rye F (x)— pyHkuua pacipeqenenna. 
2. Ecum x. cb. auddpepenuupyema 2g pa3, TO 


p27) (t) = (— 1)? \ sin tx,» 44-1 diaix),. Ger (Oya Os 


—oo 


gn (t) =(— 1)? \ costx- x0dF (x), | eZ) | <] pe” 0). 


J\uA CYWeCTBOBaHHA TpOv3BOAHBIX x. —. HeOOxoAuMa HM jocTaTouHa JM 
k : 
pepeHuMpyemocTb ux B Hye, mpuyem o' (0) = i*dp, THe dp —MOMeHTEI Re 
nopsalKa. 


p24 (2) 1a p) On (29) (0) (ee 4)9+1 
t ‘0 ea fe wd 2 Orq42- 


Ha ocnope 9THX CBOMCTB MOCJeAOBAaTeJIbHO OKa3bIBalOTCH JIEMMBI. 
JiemmMa 1. ®ynkyuu ¢,(¢) Osancdn Oudepenyupyemot Ha ecett eeu 


CM6EHHO OCU, WU YpaeHeHue (1! ), (2’) moorno Ougbqdbepenyuposamb 2 pasa. 
Jlemma 2. Pynkyuu 9, (t) Ouddepenyupyemos m060e 4ucAzo pas Ha eC 


eeluecmeeHHou OCU, U ypaeHeHue (1’), (2’) mooeHo Ouddepenuuposamb cKOAb 
yeooHo pas. 
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lemma 3. Pynkyuu @,(t) 2onomopre: @ HeKomopoti oKpecmHocmu HYAR. 
lemma 4. @ynxyuu 9, (t) eonomopduet @ noaoce | Imt | < Mo, wu ypae- 
e (1’), (2’) umeem cmoica u mecmo 60 eceii noaoce | Imt | < Mp. 

T CHMMCTPHUHBIX yHkuMH ¢(¢) Nepexoqum K dyHKUMaM i, (t) onsaTb 
MOUbIO OCHOBHOH JIeMMbI (+). 


Teopema 1 jaeT BOsMOxKHOCTh O606HTh Teopemy B. II. Cxurosnya (6) 
e€3aBHCHMOCTH JIMHEHHbIX CopM. 


ycth Xj, Xe, ..., Xn, ...—He3aBHCHMble cCuyyaltnple BeMUHHDI. 
O2KUM 


Ly(X) =q4X,+aX,4+... +a,X,+... ? 
L,(X) = 5,X, + 0,X. -- eo 8 + bnXn -- eee 
pa L; ( Date. sail. a TIOHHM@eTCA B TOM CMBICJIe, YTO OeCKOHEY- 


NpovsBeyenusa il ¢, (at) 4 i ¢ (0; it) CXOJATCA PaBHOMePHO B HEKOTOpOH 


j= j=1 
eCTHOCTH HYJIS; o,(¢)— x. @. cayualiHElx BeTKUH x; (2 Spee 
Tycrp | a; 7b; | orpaHuueHbl cBepxy HJM CHH3y ia OS ates) Mat 
th L,(X) u L.(X) He3aBMcHMbl, T. e. 


Ves exp i (iL, -}- tole) => E exp thai si E exp tials 


{ MmOObIX BelleCTBEHHbIX ¢,, fo. 
Torga Te cu1yyalHple BemMunHE! X;, AA KOTOpHIx ajb;=40, pacnpefeuenbi 
MaJIbHO. 


Jlennurpayckul rocyapcTBeHHbI yHMBepCHTeT Tlocrynusao 
| um. A. A. )KqaHoBa 18 I 1959 


| 
| 
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Jloxnagn AkaweMuu Hayk CCcCcP 
1959. Tom 126, Ne 2 


|H. H. MEFIMAH 


K TEOPHH AHAJIMTHYUECKHX ®YHKIMH, 
HAMMEHEE YKJIOHAIOWMXCA OT HYJIA B ObJIACTH ; 


(ITpedcmaenexo_axademuxom JI. C. Tlonmpseunoim 19 I 1959) 


1°, KmaccugecKad ocTaHOBKa BOolpoca O MOJIMHOMaX, HaHMeHee yea 
HAIONLUXCA OT HYJId Ha HeEKOTOPOM oTpeske, NpHHayexallan YeOpunesy ; 
mepenecenHan C. H. Bepuuireliom na wWevlble (PyHKIMH SKCIOHEHILMaJIbHO} 
Tua, IpHYeM OTPe3O0K 3aMeHAeTCA BCel BeUeCTBEHHOM OCbIO, HyxKaen 
B CYylleCTBeHHOM MOAMPUKAaLHU, Kak 9TO OblIO yKa3aHO HaMH B paOorax ( 
(ctp. 34) u (*), pH Hepexoye kK aHaJIMTHYeCKUM yHKIMAM Gouree OOnK 
pupogs!. B Hacrosljet 3amMeTKe MbI ctbopMyJIMpyeM HeKOTOpbIii HOBbIH IpH 
IH, NOSBOIAIONIMH C e€HHOM TOUKH 3peHHA PellIMTb MOUTH BCe H3BECTHE 
SKCTpeMaJIbHble 3aqauH Tuna Ue6punepa—bBepuuiretHa wu NomyyHTh ps 
HOBbIX pe3ybTaTOB. II1pH 9TOM MbI MOJb3YeEMCA Pe3yJIbTATaMM Haluux paby 
(3, 4). Tepmunosoruio u oGosHayeHus cM. B (?,°)e 1 

° an | 

2°. BpeyleM culeqyrollve onpeyesieHusa:) | 

I. Oyxxuus ff(z), Aonyctumaa B oOnacta © (uau @), HasbiBaeTca Mu Hy 
panrok [iynxuuu o(z) knacca HB B © (coors. 8), ecan supr] f (z) fo(z)| 
supr | f(z):@(z) | B & (coors. ©) menbute + co. YkoHenvem (pyHKUHH F( 
¢ BecoM (z) OT Hysa B OOnactu & (coors. 6) HasbiBpaetca BeMuHHa M (f; @)s 


= supr | f(z): o(2)|, z€G (coors. z€6). B cuuy Teopempr 1 . 


M(f; ) = supr | f(x): @(x)|, x €G (coors. x€G) u M(f; ©) = M (fF: oe! 

I]. Ilycrb knace D cbyHkuua cpaBHeHHA 3aMKHYyT 10 CxoquMocTu BO 
(COOTB. @) M COCTOMT H3 MMHOpaHT (byHkuMH © (Z). H aju M efx’ wi nfm yKa 
HeHHe€M OT HywaA B OOnacTH G (cooTB. 8) Cc BeCcOM o(2 ) PyHKUHE Klar 
ca D naspipaetca BemuuuHa L(w; D), paBHad HuxKHeH rpaHn M(f; @ 
Korga f[(z) upoberaer xaacc D. 

J[ix moOoro ¢>0 B xkaacce D ualiqerca tTakaa dyuKuna f. (2), ar 
M(fe; ©)<1-+8; mostomy B D cymecrByeT Takad yHkuua 9(z), 
M(f; ©)=L(o; D). ®yuKuna (2) aKCTpeMambHad, HO. eqMHCTBeHH 
JIM_{j9TO SKCTpeMaJbHad dyHKuua? B cumy Teopemst | us (4) pyHky 
Lo (z)— (2) WpavaqiexkuT 3ameiKauuio Kiacca HB B © (coors. ©). M 
MIpWuWvId K HauieMy OCHOBHOMYy IIpHHury: | 

Pewenue @cex 3ada4 HA HAUMeHbLUee YKAOHeHUE BblIMeKaem UB ceoulcn, 
pynkyud Kaacca HB u @ynkyutt, npederbdolx Ona amozo Kaacca. 

Ecau $(z) = g(z) + iA(Z) MpHnaqmexKuT gamMplKaHuw Kaacca HB, To | 
HYJIM JIMHeiHHbIx Soon: ag(z)—bh(z) upu mo6six BeeCTBEHHBL 
@ 4 0 jeKaT Ha rpaHume & (coors. ©), uw HyaM pasHeix smuHeliHel 
KOMOMHallui Mepemexkarorca MexkAy coOol. Ecau pyHKuua Au (z) pu HeKe 
TOpOM hi pera Kaccy cpaBHeHuad D. to L(w; D) <j, Tax Ka) 
M (u; ) = |. Mycrb axcrpemasbuaa pyHkuua ¢— (Z) BeuecTBeHHa HU A BeLLeCTBeR 
HOw EcCim Ee |X|, To ho (z) — 9 (2) € HB, u Bce HymM yHKunit Au (z) — 9 (2) 
u(z) slexKaT Ha rpanuue (8) M CTporo Mepemexaiores mexyy cobot. Ih 
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My, ecu [H3BecTHO, ‘4TO hol(z) — 9 (2) GAB, TO |} | =L (os D).Ecm 
HKIMA , Au (z)i— ¢ (z) MMeeT HyIb B © (G) nnn nym hu (z)— 9(z).u 


} 


) He Mepemexaiotca na O(), To — (z) =u (z) — enuncteennaa 3KCTpe- 
bHasd (PyHKWLUA. : 


Ilpumepphl; npumenenusa ‘oOmero npuuHuuna. I *. W3 peex 
Kumi Buga P,(z)+V1— 2 Qn_y (2), rye Pa(z) uw Q,4) (2) —Beme- 
BEHHBIC §=TNOJIMHOMbI CTeneHH nm MU N—1 Cc dukcHpoBanHpIMy cTaplwHuMu 
puunentamH a, HW bp_y, HaliTH HaMMeHee yKJOHAIONLYyOCA OT HyJIA Ha 
eske [— 1, +l]. 

: Se TSN. ray 

ie Sen Mere Lycrbel (2 +t) ba) = T,¢) iV Se Sane 


| ES eee 
ya L = 2 CT Vp, wn Cenmchenuor 9KCTpeMasIbHO (byHK- 
ba aBaneten-2 (a, 8 f(z) bn 4 VP? Si-4 (2). 

| I. B xaacce wembix BeljecTBeHHBIX dyHKUNH pocta He BbIe e(te)lz! pu 
(oom © > 0 M HOpMMpoBaHHBIx ycnoBpuamu f (0) =a, f’(0)=0, f’(0) = ae 
MTH HaWMeHbUIee yKJIOHeHMe Ha BelleCTBeEHHOH OCH H 9KCTPeMaJIbHyI0 
HKUHIO (°). 

Pemeuue. Onpegenum, cnegys C. H. Bepnmreliny, napamerpp: M uc 
<, UTOOL! dyHKUNA M cos V 022? + ¢ YAOBJIETBOPANA YCJIOBHAM HOpPMUpos- 
ae: 


o . 
Mcosc = da) 1 M—sinc= —a, umm tgc= — — —. Hocaegquee ypasue- 
c ag So 


(ab) 1 T 


te a Se u pemlenne><e < 


> MMeeT pellienne 0 <e<— 5 upyl<— 7 
0 


a2 —_—_—___. . 
A ——~<0. Tax kax Mcos) 2? + c® BxoquT B Kmacc cpaBHeHHa, TO 


0 
< | M|. Ilyete 9 (z) — skcrpemamuaa cbynKuua. Cyenaem mpeoOpa3so0Banue 
= 2 -+-(c:s)’. Cormacho mpumepy 2 us (4) dynKuusa Sa 
M cos of — o( VC? — (c: 0)? ) 
V ¢2—(c:0)? 
DCTH C paspe3amH (— oo, —Cc/o] u [c/c, + 00). M3 yenoBuh HopmupoB- 
CyleqyeT, YTO MHHMad KOMIIOHeHTa U(z) B TOUKaX = C/o MMeeT HyJJb Tlo- 
iKa He MeHee 1, a BelllecTBeHHad KOMMOHeHTa uw(--c/c)0. Orcioga 
yeT. .YTO u(Z) TORKJeCTBEHHO paBHa HyJIO, TaK KaK B MpOTHBHOM 
' Se. = == Uv (2) ‘ 
u (2) 


i IpHHajexuT 3aMblKkaHHio Kslacca HB B muo- 


IIPHHHMaeT Ppa3Hble 3HaKH. 


Fees oS Ee E 2 Cc 
yyae (B HOKpecTHOCTH;,TOUeK + — Im 
—<———— Na i ae 


aK, Li= | M | in McosV o22” +c? — equncrBentad 9KCTpeMaJIbHas (pyHK- 
is 
© can .0 <— 2s <1, To pemeHuem 3agauu fenyxuTr dyHKuMa 
0 


os gz, rae g=V —a,/a. Dro efMNCTBeHHaA SKCTpeMasbHad dyHKUMA 
Kjacce dyHkKuUN, pacryulux He cKopee e@te)lAl, 

lil. Hafiru nawmenpuiee ykKsloHeHve c BecoM w(Z) = u(z)-+ iu(z) HM 9KC- 
MaJIbHyIO QYHKUMIO B Kwacce CpaBHeHHA, ONpefeyieHHOM yCJIOBHeM 
p= 1, % 6S. 

Pemeune. L = | w(2)| 1, eAMHCTBeHHad 9KCTpeMasbHad bynKunaA Lo (Z). 
IV. Haiirm Haumenpuiee yKIOHeHHe C BeCcOM w (2) = u(z) + iu (Zz) M aKCTpe- 
IbHYIO (byHKUMIO B Kylacce CpaBHeHHA, COCTOSIILEM U3 BeLeCTBCHHBIX PyHK- 
i, HOPMHpOBaHHBIX ycloBueM f (Zo) = ku(2Zo), THe Rk BellecTBeHHO HU 2Z€ G. 
Pemeune. L=k uw equucrBenhad 9KCTpemMabHan yHkiuaA (z) = 
ku(z). Ha 2TOM pellieHHu OCHOBaH BbIBOA Pa BarKHbIX CBOHCTB, MOSTOMY 
WeHve 3ayauu B HECKOIbKO WHOM cbopmMe MbI cPopMyJIMpyeM Kak TeOpeMmy’ 
Teopema 1. Iycmo f(z) —sewecmeennaa Oonycmuman gynkyua 6 & 
u ®) u w(z) = u(2) + iv(Z)EHB 6 © (coome. ). Toeda 60 ecakou mouke 
'G (S), 6 Komopoli omHowenHue f (Zo): U (Zo) eujecmeeHHo [E (2o) ete (eae 
M(f; ) u 6 caywae pacencmea f (z)==—+ Mu (2). 


* Ham HeuspecTHO, pacCMaTpHBavlacb JIM 9Ta 3afaua. . 
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IIpumeph kK reopeme fT. tyes 2, (x) — BemlecTBeHHEIt HONMHO 
eTenenu ue Bpiue n u M—=max| P,(x)| upa —l<xq+ bg; Honyuae 
24) n ay aay) ls 

M3BeCTHO€e  HepaBeHCTBO [Pe te). eed Se Y—_ 


§<—1, €>-+1 4M 3Hak paBencTBa BO3MOX%KeH BbIMIe B CJyuae TOK ]CCTBE 

II. Ilycrb © cocroutT us mOCKOCTH C pa3spe30M BAOJIb MO yocu [0, + o¢ 
H ,(Z) = e—te2*, Tlycrh f(z) —temad BellecTBeHHad (yHKWMA, pacrymad | 
ekopee e(Pt2)lzI2 @ mo6him ¢ > 0 uw Ha nOnoKUTebHO Momyocu | f(x) | <A 
Torjja u3 Teopemsl 1 ceqyer nepapencrso C. H. Bepuuirettua (°):| f(E) | 
<MchpYV|E|upu <0. 3naKx papeHcTBa BO3MOxKeH JIMUIb B Clyyae TOW 
pectga f(x) = + Mcos) x. : 

3°. B pa6ote (7) Opimo joKa3aHo, 4TO ecM yHKUMA (Zz) = u(z) 
+iv(z)€ HB B o6nactu Gg (umn Ge) u f(z)<@(z), TO B ToUKax rpaHH 
o6nactu Gs (coors. Gs) | f’ (x) | < | w’(x)|. B Konmax x” orpeskos 8 mpi 
Bad YacTbh OOpalilaerca B OecKOHeyHOCTb Kak (x —x’)—"*, u ecau f(x) — ema 
@yHKIMA, TO HepaBeHCTBO cTaHOBHTcA GOeccojepxKatembHbM. IloKaxkem, 4 
BO MHOFHX BaKHbIX CuyyadX OCHOBHOe HepaBeHCTBO MOxKeT ObITb yTOUHEH! 
pu cyxkeHuu Kslacca dyHkuuu f(z). Ilycrb w(z) accouMMpoBana c OOM 
€TbIO &,; / (z)— Wemaa BellecTBeHHad (yHKUHA MW YY = (x, x’) — CHCTEN 
OTKPHITHIX HHTepBaJIOB, JOMNOJHATebHBIX K 8. Ouepnguo, v'(Z) = U,(Z): V v0 
re v,(Z)— Welad BelllecTBeHHad (yHKUMA, OTM4YHaA OT Hyd B TOUKAX XY 
a v)(z)—UWesad BelllecTBeHHad (PyHKUMA, OTpuaTebHad Ha TpOMexKyTKaXx 4 
NOMOKUTeIbHad Ha B C NpOCTLIMH HY/AMH B TOUKaX x%. OOosHayHM Yepe 


& nya cbyHKuu v,(z), OmmxKaliume cnepa u cupaBa K x1. Samenum (cbyHt 
uuIo v)(2) byHKuueli dy (z) c HyaamM B Toukax >. [Ip 9Tom yHKmy 
w’ (2). = u' (z) + i0, (2): Vivo (2) mepefger Bo’ (z) =u' (2) + id, (Vv @ 
rye v,(Z)—Weslad pellecTBeHHad dbynkuna. Uacto, Hanpumep, Bo BCE 
emyyaix, KOrga v9(z) — omuuom, | w’ (x) | < | o’ (x)|, x€B’ (8’ nem 
yaetca u3 6, eciM MpoMexyTKH Y= (x2, x1) YBEIMYMTh JO y¥=(e%, By 


Ecau mp stom f’ (z): 0’ (z) orpaHuueHoO Ha OecKOHeuHocTH H 0’ (2) (Bye, 
m3 Teopembl | cueqyeT HepaBeHCTBO 
IPF@l<1w@, eer. ( 
{Ipumep. Ilycrs Gg—nuaockocrb c paspesoM BAOb UHTepBasa [—l, 1 
Wn (2) = Mn (2) iV 1 — 2N yy (2) GAB (Ma (2) & Noy (2) — TomMuompl ep 
neuu nu n—1; sce kopau M,(z) uw V1—Z Nyy (2) nexat na [—l, + 
H MepeMexKaloTca) H BeleCTBeHHbIM NOMHOM P, (Zz) creneHM He Ble 1 yqO 
JeTBopseT ycnoButo | Pp(x) | <| oa(x)|, —l<x<l. B srom cays 
Uo (zZ) = 1 —2?; eit M €+1—HavMeHbIUMH HM HavOombUIM KOpHU T1OJIMHOD 
—*Nna +(1— 2) Naa; 00(2) = (@—EF) (EF — 2); | Pr) 1 < | Mall 
pe unteppana (E>, €2') u | Pa(x) | <| On (x)| Ha wuteppane (1, EE 
AnaJlOrMuHble HepaBeHCTBa BepHbl Jia CTapuIMX MpousBoOAHBIX. (B padore | 
COJepKAaTCA HECKOMbKO Oomee TOUHbIe HepaBeHCTBa.) 
4°. PaccMorpuM cayyai, Korga MaxkopaHta w (z) = e—?®), rye (z) — om 
crumad |B oOnacru @, (umm Op) ynkuua co cueqyioujumMu cBolicTBaM 
Im¢(z)>0, z€G, (amu G,); [Imp(x)=0, x €8; Rep()=g, £64 
g’—koucranta, @yyKuua) Imjp(z) ognosnauwa B Gg. [ycts f (2) 
BellecTBeHHad Nomyctumaa B Gg, (umm Ge) bynKuus u f(z) <  (z).4Torga (, 


lif)! <V1I—PO) | 9’ @) | aie. ( 

B touxax x; 9'(z) oOpatjaetca B co KaK (z—x’) *, MOosTomy 9’ (2). 

= ¢(zZ)[(@—*2)(@—xy)}-%, Toe 9’(4y) oTmMuHO oT HyAA H oo, d(x) 
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i/’(x): 9’ (x) BeuectBenHa Ha B wy’. Beene [cbynKunio w”(z) = e2’w(z) = 
iu’ (z) + iv"(2), o'(x2)=0, uw dynKnuo mo 2 


Ay (z) Ee v” (z) tart Rte oll (Zhe aoe 3 
ee eee 


62 — HyJIM cbynkumu u’(z), Onwxaliwne Cera uw cnpapa K 1’. Ecam yse- 
WTb WHTepBad 7” JO y= (&, &) uw vepes G,, cCosnauntT, ccoTBeTCTByIO- 
10 OGNacTb, TO d@yHKuna w(z)EHB B Gp (umm G,.). I]pennonoxuM, 4TO 
z) He MMeeT NCJICCOB U $ (2): o (2) CrpaHuyeno Mpu p(z)— oo (°); Torga u3 
cnenyet, [auto (b(z) <0’ (z) B Gy (um Gy) u, cormacHo Teopeme. 1; 


Wai) ee a ee 
“TV €—#) E— 4) | Gt o 


IIpapaa vactb (4) B TouKax x% ormuuna O_|u ‘oc. [Ecnu M”— pepxuaa 
paHb 9TOFO BbIpaxKeHuA Ha NpoMemytKax (EY, x”), (x, &), a M’ — pepxuaa 


yanb V | — f?(x)¢' (x) Ha ocTambHOw uactu rpaHuup, to |f’(x)|<M na 
eli rpanmue, rye M = max {M”", M’}. 3Hax papencrsa ByeyeT Tox eCTBO 
x)=-+u(x) wan f (x)= (x). 

[lpumepu. I. Ilycrb B cocrour us paspe30B (— ov, c] u (c,+ 00) A 
2)— BelllecTBeHHaaA (byHKWMA pocTa He Bblue e+) l71 Tip mo60m 6 > 0, 
‘paHuueHHad Ha paspesax |f(x)|<1, x€8, nu f’(0)=0. B 9sTom cayuae 
(z) ae et aa © (x) ae V x a c?, co (x) =—ox (x? ye c2)—*, d (x) a j’ (x) Ox, 
sino V z2— c? 


= (6,0), g=0, B=FVE+(R/20), 09@) = — See 


V AA 4 
_ {SSS Ye" | a nepapenctga (2) u (4) umewr Buy 


Vee 


; == ox ; 
| Ce Vleet recaray | «| > &4 
Esino VY &—c? 

Vie 
yactuocTH, | f’(c)<o%c. W3 nepgoro nepapenctpa cnenyer, yT0 M'< 20°¢/n. 
lerko HalijeM, uTo mp oc? >3 M°= o°c, cleQOBaTeIbHO, IPH STOM yCJO- 
au {f’ (x) |<o%c *, w B cayuae paperctEa f (x) =[=b coso Vx? —C*. 
II. Ilycrb j (x) — weslad BelecTBeHHad (yHKUMA PCCTa He BBILE € 
pu mic6om © > 0 m orpaHHueHHad Ha NOJIO%KNTeMbEOH Nonyocu |f(x)|<1. 
3TOM culyyae Ee) ees lf’ (x) 1|<V1—P (x) TVE’ x Orel 
ee |: E< (ZY, M'=o?:n, Mo =<; cnegosatestuo,|| f’ (x)<o":2 

De® D; 
_ fl a 
nu x >> 0 ul sHax papencTea LOCTHTacTcH, JMIWb LIA [x)= + cosa Vx. 


? Salt SO ee 


IP @QIS 


jote| {zl 
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* 210 HepaBeHCTBO aHOHCHpoOBaHO B paboTe (*) Cc CCBIIKOH Ha HeKOTOPble ChellMatbHble 


ITCPNOMAUHOHHBIC POPMysbI Oe3 YCOBHA f° (0) = 0. we 
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MATEMATHKA 


Cc. T. MUXJIMH 


JMi®*EPEHUMPOBAHHE PAOB M0 COEPHYECKMM ®YHKILMAM 


(ITpedcmasaexo axademuxom B. H. Cmupnosoim 4511;51959) 


Ilycrb S—ccbepa paguyca efvHuua Cc WeHTpOM B Hayasle KOOpAMHAaT B 
m-MePHOM 93BKJIMJOBOM MpoctpanctBe E,. Ecam x—Touka 9Toro mpocTpaH-! 
cTsa, TO 6yyem mucaTb |x| =p, x/p = 9. Uepes Q Gygem o6osHayaTb WapoBOn 
COHN py <p < Pe, THE 0; HW Pyg—TOCTOAHHbIC, NPHYeM 0< pi < 1 < py <cmm 
Beakyio dyuxunio f (0), 3saganuyio Ha ccepe S, Oyyem cunTaTb mposou- 
X*KeHHOH Ha OOsacTb Q Tak, uToObl OHA He 3aBHceNa oT p. Byyem mucaTb 
FOE WY (S), ecan f (0) WY (Q). Ouesuguo, sto f (0) €L,(S)torgqa u TOmbKO 
torga, Korga f (0) €L,(Q). | 

Teopema |. Ecau f (yews? (S), mo pasaoscenue f (8) no cepuueckum . 
ynkyusm movcHo Oudbqepenyupoeamo nownenHo | pas no Oekapmoevim Koop-' 
Ouxamam mouxu 8; noayuenHole l-Kpamnom Oudddepenyuposanuem pxdol cxo-' 
Oamca 6 mempuKe L,(S). 

O. A. Jlaqppkenckan nomyunsa CXOqHBIM pesybTaT AA pa3ioxKeHuH 10 
coOcTBeHHBIM (PYHKIMAM CaMOCONps.KeHHOrO JMMNTHYeCKOrFO OTepaTopa BTO-' 
poro nopsyka pw KpaeBblxX YCJIOBHAX MepBOH HIM BTopow 3agauu (cM., 
HanpunMep, (?)). 

HameTuM O0Ka3aTeJIbcTBO TeopeMb! |. 

Jlemma 1. [Tycmo A— nonoocumenoxo-onpedeneHHolit camoconpsdcennolt 
enepamop Cc 4uCcmO moueunolm CneKmpom, Oelicmeyrolwut 6 HeKOMOPOM euUAb- 
éepmoeom npocmpancmee, u nycmbe B— s3amKxymolli onepamop, maxott, umo 


D(B)> D(A), k>O0. Ecau f€D(A*), max «mo 


j= > Gi; Pn) Par A‘f oe a Rad; P) Par (1) 

n=1 a=1 

20€ Xn, P, —COOCMBeNHble UUCAA WU COOCMBEHHObLe aNeMeHMb! ONepamopa A, mo 
lee) 

Bf = Dj (f Pn) Ben (2) 
n=1 


O6osHauum N-io yacrHylo cymMy mepBoro paya (1) yepes fy. Tak Kak 
- J€ED(A, to Ain tp. Oneparop BA~* orpannuen, NOITOMY 


Bfy = BA~* (A*fy) > BA (A*f) = BF, 


4TO H TpeOoBaslocb JOKa3aTb. 
OGosHayvmM uepes 6 onepaTop, jelicTByrouluit B Lo(s) u onpesenmemplit 
COOTHOLICHHEM 
Oe m—i1 oO il 
52 


Ate we 
do? e Op oe 


Cnexrp sToro onepatopa cocrouT u3 coOcTBeHHEIX ¥NCeN Ay = n(n + m— 2); 
COOTBETCTBYIOULME YHCY hp, COOCTBeHHbIe (PyHKIMH CyTb m-MepHble chepu- 
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ve *yHKUMM NopsyKa n. B noyupocrpancrse upocrpaucrsa L.(S), opto- 
JIbHOM K eC\MHHIe, OlepaTop 6 NoOJlOxKMTebHO-onpeeeHHblit. 

Byjem OOO3HayaTb OPTOHOpMMpoBaHHble Ha ciepe S m-mMepuple ccbepu- 
Kue *yHKunH NopayKa n uepes Y\*), (0); n=0,1,2,...;R=1,2,... 
kn; yepes ky Mbl OOOSHAYHIH YMCIO JMHeElHO He3saBHCHMbIX cepHueckux 
KUM Nopsyka n. Ecnu f (0)€L,(S), To uMeer mecto pa3uoxKeHue 


lee) kn 
a 


OES 


n=0 k=1 


Cee Ge): (3) 


Jiemma 2. Mnootecmea WS? (S) u D(8") coenadarom c mnoscecmeom 
Kyu, OAA KOMOPoLX . 


lee) Ry 
dy Dn an P< 00. 


n=1 k=1 


Jloxa3atesbcTBo seMMbl 2 olyckaeM BBYy ero rpomo3yKocTu. Teopema ! 
PBHJHbIM OOpa30M BbITeKaeT H3 sJIeMM | uw 2. SaMmeTHM elle, YTO ECM pay 
TOWeHHO Wpog_uddepenuupoBpaTb j </ pa3, TO NoMyyeHHDI pay Oyzer 
IIMTHCA B MeTpuke L,(S), rye, B cCuy Teopem BsloxKeHuaA C, J]. Co6onesa (?), 
; qo ; ecuun m—1—2(1—j) <0, To ynomanyrTbl pag cxo- 
°C PABHOMepHO. 

Teopema 2. Ecau f(0)€W$(S), 1=>m—1, mo pad (3), a makowe 
Obl, NOAYUeHMoIe U3 Heeo nownenHolm Oudg@epenyuposanuem nopsdKa <l— 
m--1 no Oekapmo6oim KoopOuxamam mouku §, cxodsmca abcostomnHo u 
BHOMEPHO. % ie 
Vimeem (cm. (?), crp. 98) Yn (8) = O(n? — 1). O6o3HaYHM on” = Nan”, 
K uTO 


co ky 
3) Fal? p< oe. 
n=1 k=1 
Psy (3) uMeer MarKopaHTHBIM pad 
co Rp 


co ky 
Cay pa (a tr a Se YY po p+ 


n=l k=1 n=1 k=1 


a — oe Rime) Co CONST. (4) 
n=1 
Viszecruo (*), 4To 
_ (2n+m—2)(ntm—3)! _ Oi pms 
DOSE aaa a Ol aa ease 


Bropol pag B (4) cxogutcs, ecm 1>>m—1. Ananor“uHO foKasbiBaercA 
OMMOCTh PANOB MpOW3BOLHEIX, ECM BOCTOMb3OBaTECA OLeHKOK Kanbyepoua 


2 Te i 
Surmynya (5) DY, (6) = O(n'#™—-1+7), B Kotopo D — m1o6aa mpous- 
quad WopsyKa r, B3ATaA MO JeKapTOBbIM KOOPAMHAaTaM TONKU ) 


JieHunrpayckw YrocyyapcTBeHHBI yHHBepCHTeT Tocry ane 
uM. A. A. )KjaHopa 24 95 
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MW. H. NAPOBHYEHKO 


OB AHTHYPbICOHOBbIX PACHJMPEHHSX TOMOJIOTHYECKHX 
MIPOCTPAHCTB 


(ITpedcmaeaeno axademuxom II, C. Anexcaxdpoeoim 5 II 1959) 


Hmxe pce paccMaTpuBaeMble lipocrpalicTBa U pacWwwHpeHHA Mpesmosarawres 
xaycjopcospimnu. ilpocrpaucTso R Mbl Ha3blBaeM YP bICOHOBHIM Hau Ty-1 po 
CTpaHCTBOM, ecu m0OpIe ABe pasmuunble TOUKH R MMerIOT oKpectHocTs 
C HenepeceKalOlLHMUCA 3aMblKaHHAMH. R Ml HasblBaeM AHTMY PbICOHOBBIN 
win Ty-pocTpauHcTBoM, ecav B R 3aMblKaHuA JOObIX OKpecTHOCTe# 
JuOObiX JIByX TOUeK TepeceKalwoIcd HU CHJbHO AHTHYPBICOHOBLIM . 
Tu (Bo)-MpOCTpaHCTBOM, eCM Mepeceyenve 3aMpIKaHHH sm1oOoro KOHew 
HOrO 4CsIa HeIYyCTbIX OTKPbITHIX MHOxKeCTB R HerycTo; BooOule R Ha3bIBaeM 
T,(m)-1 pocTpaHCTBOM, eCJIM Tepeceyvenne 3aMbIKaHHi 1060! cHCTeMB) 
MOLLHOCTH < m HeIMyCTbIX OTKPBITHIX MHOXKecTB R HenycTo. Y pbicoHu nocTpoHma 


cuernoe T, u-lipocrpaxcrgo (*); 3arem [locumuma, oOcOujan moctpoenue Y ppe 
coHa, moctpous 7',-lpocrpancrBo mobo pery 18 p HO MonmHocTH (2) u Baur 
MOCTPOHJI BeCbMa TIpocToe cueTHoe T,-MpoctrpaucTeEo (3). [IpocrpaneTBo Buura 


e€CTb HeKOTOpoe criel\HaJbHoe 7J'y-paciuHpeHue (Ho He Ty, (No)- pacumpennel) 
MpOcTpaHcTBa pallMOHaJIbHbIX UMCe; 9TO TIpHBeO Hac K MpoOweme HaX O2K- 
WeHHA MpH3HaKOB, IPH KOTOPEIX y MpocTpaHcTBa CymlecTByI0T i -pacilupenua, 
WM OCHOBHOM Weblo HaCTOALeH CTaTbH VW ABJIAeTCA YykasaHue Ha Takve pH 
3HakH (Teopembl | u 3). Haim mpw3HaKu, C OAHOH CTOpoHHt, Ok asbiBalona™ 
HOCTATOUHBIMH [It CyMeCTBOBAHUA y NpOCTpaHCTBa He TOMbKO T',-, HO H Ty (No) 
pacluMpeHu; C ApyroH CTOPOHbI, HM YJOBJICETBOPAIOT (OMMMO pallMOHaJIbHOR 
eth Bunra) BCe OecKOHeuHOMepHbie OahaxOBbl MpocTpaHcTBa, a TaKxKe He- 
KOTOpble CBASHbI€C KOHEYHOMepHble MeTPHUeCKHe CenapabeJIbHble NpOCTpaHCTBa. 
Kpome Toro, pH MOMOUIM 9THX IIpH3HaKOB BeCbMa MpOcTO yCTaHOBHTb CyllecT- 
BOBaHHe JIA Jo6oro GecKOHeyHOrO KapyMHambHoro unca m TT’, (No)-Mpocr- 
paHcTBa Beca M MOI[HOCTH m, a fia Ts-MpocrpaHCTB co cueTHOH Gasol yKa 
3aTb HeEOOXOMMoe HM JOCTaTOUHOe ycJIOBHe! AA CyWlecTBOBaHUA y HUX Ty- H 
T ,(No)-pacumpennit. ¥ 

Huxe uepes O(I) yenosumcs o6o3HayaTb oneparop Ilanuua, cTaBanHi 
B COOTBETCTBHE OTKpbiITOMy MHOxecTBy I’ B R MaKCHMaJIbHOe OTKPbITOe MHO- 
*ecTBo G pacuiupenua R* Takoe, wro GMR=T. IlpocrpaucrBo MbI Ha3bIBaeM 
CeMUperyJAPHbIM, ec B R HMeeTCH OTKPBITbI Oa3vc M3 KAaHOHHYeCKUX 
OTKPbITbIX MHOXECTB, H AHTH NOKaAIbHO H-3aMKHYyTHIM (OXKOM- 
MaKTHBIM), CCIM HH y OHO ToukH R He cymlecTByer OKpecTHOCTH ( 
F[-3aMKHyTbIM (OMKOMMAaKTHBIM) 3aMblKaHveM. 

Jlemma. J[n2 atw6elx Oeyx Henepecekatouuxca mxoocecme P u Q mou 


Hocmu <N_ T3-npocmpancmea * cytwecmeytom Henepecekaroimueca OKpecme 
nocmu (*). 


* a y Hac O3Ha¥aeT HHAeKC TOMbKO peryApHoro Nie 
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eopema |. [ycm’ R—npocmpancmeo ceca X,, Ona Komopoeo cyiwecm~ 
cemupeeyAsnpHoe pacuiupernue R* maxoe, umo Onn ecaKoeo Henycmoeo 
omoeo I’ @ R umeem mecmo: momy. (O(T)\R)>N,. Toeda cyujecm- 
Ty, (No)-pacuuupenue aR npocmpancmea R eeca, He npeeocxodsuueeo 6ec 
puiem MOUWH. (AR\ R)= Np. 

ycth § = {H} — orxkppitpii Gasuc R MomHocTH Ny, cocTaBeHHEIi 13 
MMUCCKUX OTKPbITbIX MHOXxKecTB R, u © — orkpprrniit 6asuc R* mMomHocTy, 
pH Becy R’, cocTaBJenHblii H3 KaHOHMYeCKUX OTKPBITEIX MHOKeCTB R*, 
#eM TlepeceyeHwe J0ObIX JByxX 9smemenToB @& ecrb anement GB a ana 
bro €§ umeer mecto O(H)€@. Paccmorpum muoxecTBO Bcex ynopsjyo- 
pIX KOHCUHBIX KOMIWI€KCOB HX HeIYCTbIX 9JIeMeHTOB § HM TepeHymepyem 


: Dee sari Le : 
AMCNaMM < Oy: be = (He, Hz, ..., He) (E< Ou, Ong <<). Yeranapan- 
| CyUleCTBOBaHHe MOCJIeEOBaTeIbHOCTH KOHEUHDIX TOYCUHIX KOMMIeKCOB 
party, ‘ ; 
(xz, xz,-.., 25), E<@y, MOYMHeHHOM ycnoBuaM: a) x: €O(Ht)\R 
10, 1,...,M2) wb) keke = A (E=4£’). Sro BosmomHO, TaK Kak, eCJIM 
erpyeT {Re}zce, C YCJIOBHAMM a) Hb), TO MHOxKeCTBa 


(OEE) CRY NAGIORS Keita toe) on OT ie) 
E<& 


cTbl M M3 HAX MOKHO BbIOpaTb TOUKH XxX AA KomMueKca kz, C HYKHIMY 
ti) 


BUAMM. Tenepb onpeyemnem aR; 3a ToukH aR mpuHumMaem Bce ToUKH R 
ie kz, MbICMMMbIe KaK TOUKH, a ToNOMOrMIO aR onpefemnemM, ucxXO_A U3 
“CTHOCTHOFO MpocTpaHcTBa: 3a OKpecTHocTH x 43 R npnHumaem s060e H EH, 
ipykaulee X, A 3a OKPpeCTHOCTH kz MpPpHMHHMaeM MHOKeCTBa Bua Okz = 


mae Ur i... U l*), rge Iorxppirsta R u x: €O(l)EG. 

vR — okpecTHOcTHOe mpocrpaHcTBo, Tak Kak O(f(I’)=O(T)qO(’). 
Me Toro, aR — paciuupenve R, Tak Kak R*° — pacuupenne R. Akcuoma 
sBITIOMIHEHA qua aR paugy ycnopun b), cemuperyaappoctu R° u JIeMMbI 
a=0. [lycrp G’ (i =0,1,...,n)—KoHeuHaa CHCTeMa HeMYyCTBIX OTKPBITbIX 


xects aR. Bepem xomnuexc (H°, H',...,H") us nenycrix HES, 


| G'n R; Torga (He, H’,...,H ) =e, Ma. HeKOTOporO © fy 0,9 lL lyem 
=k U(T°’UI"U... Ul) — npoussombHas MCXOJJHad OKPeCTHOCTb ke; 
a xt,€O(I"), a lO ompejjemeHuio kz MMeeM xz,€0(Hé,), Tak 4T0 *2€ 
l) 1 O(Hi) =O (1 A Hi). Torna Oke, = ke, U ((E°O H2,) UN Ae)U 
mm > He **)} €CTb OKPeCTHOCTb Rz,, TepeceKalollan Kak oe G’ wu mexaman 
ke, Tak uToO Oke GDA 4u, crano ObiTth, GR axTHypbICOHOBO. 
aR ue Oombuie Beca R*, Tak Kak JIA MOCTPOeCHHA HCXOJHbIX OKPeCTHO- 
aR HaM CAYKUIM sub snemMeHTb! Oa3zucop R u R* MMHMMAJbHBIX MOILL- 
eli. 

lyctp Ky,—THxoHoBcKult Ky6 Beca m. Bepem B K,, BClOLy MmoTHOe 
KecTBo R Beca M MOUHOocTH m. K,, eCTb CeMMperyApHoe pacliMpeHue 


m, a mowH. (O(H)\ R) = 2" m, Tak uro mo Teopeme | daa «106020 


yiyecmeyem Ty, (No)-npocmparncméo eeca u MOWfAOCMU mM. 
“eopema 2. Anmu s2oKaAbHO OUuKOMNAaKMHEle T,-npocmpancmea cymb 
mo uHOe, KAK 6CIOOY naomHole MHOoKeCMeA 6 OUKOMNAKMAX, OononHeHun 
ypeix ecrody naomuHol. Ecau R—anmu aoKarbKo GukomnaKkmHoe T p-po- 
wemeo u bR—ezo 6uKkomnakmHoe pacuwupenue, mo bR\R ecme moore 
_ noKaAHO buKOMNaKmHOe T-npocmpaxcmeo, umeroee LR ceoum pactuu- 
em. Coeepwennoie OuKomnakmol U MOAbKO OHU CYMb 6uKomnakmuole 
UpeHUA AHMU AOKAAbHO OuKOMNaKMADIX T -npocmpaxcme. 
lepppie Be YaCTH TeOpeMbl NOKA3bIBaIOTCA C HCHOJb3OBaHHEM TOTO cpakta, 
ecnu OR — 6ukommakTHoe paciupeHue R I, otkppitoro B R, u (R)[T} 
MiakTHO, To I’ orKppiTo u B OR; TpeTbA YaCTb — C HCIOJIbSOBAHHeEM TCOPEMbl 
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XpionTra O pa3sOX%KHMOCTH coOBeplieHHOrO OMKOMMakTa Ha JOMNOJIHUTEJIB 
BCIOLY MWOTHbIe MHOxecTBa (11). M3 Teopem | u 2 BbITeKaeT: 

Teopema 3. Ecau R—anmu aoxanono buxomnaxmuoe T,-npocmpancr 
eeca m U 6 AKWOOM Nenycmom omKpemom TCR codepocumca m nona, 
HeNePECEKAIOLUUXCA HeENyCMelx omKpolmolx mHoscecme, mo R umeem Ty (¥ 
pacuupexue aR eeca m, Ora KOMOpozeo MouH. (@R\ R) =m. . , 

Teopems! 1 u 3 gator JocTaTouHble ycoBua cymlecTBoBaHuA Ty (No)-pa 
umpenui. IIpHpogumM HeoOxo,uMoe ycJIOBHe: | 

Teopema 4. Ecau ypolconoso (peeyanpxoe) npocmpancméo R 06 radae 
AHMUYPbICOHOBLMU pacuUpeHUAMU, MO OHO aNmuU AOKANoKHO H-3AMKHYf, 
(QHMU AOCKAAbHO OUKOMNAKMHO). 

Ilycts R yppiconopo, x,€R u (R)[Ox,] H-samxuyro. Bosbmem x, € OJ 
X_£%4; WycTb O’x;— OKpecTHOCTH C HeMepeceKaloulMMUCA 3aMbIKaHHAMM B J 
HM tomoxKHuM O"x; = O'x; (Ox, (i = 1,2). Tycts R*— pacumpenue R u Gy 
oTkppitlie B R* muHoxecTBa, Asa KoToppix O"x,;=G,;()R. Muoxecr 
(R* \(R)(O0x1]) AG: orkppirsl, a BBugy UnoTHocrH R u R* nycrhl, Tak 
O"x;= G; CyTb OKpecrHocTu x; B R* Cc HellepeceKaloWlMMUCA 3aMbIKAHHAMH 
R* u R* ue antuyppiconopo. Ocrasbuoe ceyer u3 Teopempt II. C. Anexcax, 
popa ((°), crp. 146). M3 Teopempr BbireKaeT culeqyiollaa: 


Teopema 5. Ina mozo umo6ot Ts-npocmpauncmeo R co cxemxoti 6a3 
UMCNO (CUALHO) QAHMUYPbICOHOBbL paciuupeHUuA, HeoOOXOdUMO u Oocmamo4E 
4MmOObL OHO ObLNO GHMU AOKAABHO OUKOMNAKMHO. 

Ilyctb B,, — 6eckoHewHomMepHoe O6aHaxOBO MpOcTpaHCTBO Beca m; BBUPY ; 


OHO aHTH JIOKaJIbHO OMKOMNAKTHO, a U3 (*) (emma |) merKO cueAyer cyulec 
BOBaHHe B JIOOOM HenycTOM OTKpbITOM 7 C Bm cHcTeMbl TloMmapHO Henepet 
KalOUlMXCA HENYCTLIX OTKPbITbIX MHO?KECTB MOIHOCTH m, TaK 4TO TO TeOL 
Me 3 Bm Meet cooTBercTByloulee paciuMpenue aR. C pyro cropoubl, — 
Teopemb! 4 cyleflyer, 4TO KOHeYHOMepHbIe GOaHaxoBbl MpocTpaHcTspa (T. e. ¢ 
KJIMJOBbI) 7',-paCWiHpeHHli He HMeIOT, TaK YTO: O2A moeo umobol OANAXO6O Nf 
CMPAHCM6O UMENO (CUABHO) AHMUYPoICOHOBbl pacuupeNnuA, HeoOXOOUMO U C 
cmamo4uno, 4moOel OHO Oolnzo OecKoHeLHOMepHbim. C MOMOLIbIO WeMMbI 1 3) 
JerKO JOKa3aTb, 4TO soO0e OaNaxoeo npocmpaxcmeo Bm e6eca m ume 
mounocme mo, 

Ho B Bm MO%KHO B3ATb BCIOMY MWOTHOe MHOKecTBO R MOLHOCTH m 
CHOBA IIOJIYYMTb pe3yJIbTAaT, KOTOPHIM Obl MOJyYeH BbILIe Mp NOMOMM Ky 
Ky Tak Kak mo6oe MeTpHuecKoe MpocTpaHcTBO TOMOJOrMyecKH COJep KUT 
B HayyexkanjemM Bm (8), To 2mb0e mempuueckoe npocmpancmeo mononoeu4ec. 
CodepoctumcA 6 CUAbHO AHMUYPbICOHOGOM. 

JlokaxkeM CyleCTBOBaHHe KOHEUHOMepHOrO CBA3HOrO MeTPH4eECKOrO cenap 
OeJIbHOrO MpocTpaHcTBa, OONagaioulero Ty, (No)-pacuuupenuamu. Ilycth n> 
u E,—n-MepHoe 9BKIMOBO MpoctpancTBo. BemeycrBue Teopem Bepuuiret 
wu Cepnuucxoro ((°), crp. 196) E, MoxHO pas6OuTb Ha Ba JOMOJIHMTeJIbHE 
CBASHBIX BIIOJIH€ H€ECOBEPIICHHbIX MHOMKeCTBA, Ka2%K Oe U3 KOTOPLIX — TpeOyemc 
Tak KaK yJOBJIeTBOpAeT YCJIOBHAM TeopempI 5. 


Teopema 1*. ITycmp Sa— Hecuemnoe peeyaapHoe 4ucao, Oan Komope 
» x Nv = N,, uw R—npocmpancmeo seca %, OAA KOMOpoeo cywecmeye 
va 
T3-pactuupenue R* makoe, umo Oana ecakoeo Henycmoeo omKpeimozeo TC 
umeem mecmo: momH. (O(T)/R)> Ny. Toeda cywecmeyem Ty (Na) -pacu 
penue npocmpancmea R_ e6eca, He npeeocxodstueeo eec R*, Ora Komopo 
MOH. (@R \ R) = WN, (*). 


Jloka3atembcTBO 'TpOBOAMTCA aHaJIOrM4HoO WOKasaTesbcTBy Teopempl |) 
CCbIIKOH Ha Halily JIeMMy Ja No. SaMeTHM TOMbKO, YTO ToceqOBaTebHOC 
{hz}e<w, H3 BC€X KOHCYHBbIX MOJMHO*KECTB Oasbl $ 3aMeHAeTCH MocweqoBaTes 
HOCTbIO TOFO Ke THNa H3 BCeX TOJMHOKeCTB § MOLUHOCTH < Ng. H3 97 
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t 


MBI cleqyeT, 4TO Ona s06020 m cywecmeyem T,(m)-npocmpaxcmeo. 
TBUTEIbHO, NyCTb Ng >m; Oepem ynopsqouenHoe mpocrpanctBo Rq HOp- 
Horo Tuna 7, ((°) ua (*°)) um ero JeqeKHHAOBO 3ampIKaHve Cy ¢C MHTep- 


JoH Tonosiorvel. Ilomaraem B teopeme 1* R=R,, R* = T*Cz (4), Becd 
| T*C, paBubt Ny, = >) hy, a Moun. (O(T)\ R) = hes, N., H COOTBeTCT- 


va 
yee aR —Tpe6yemoe. B mpeqnonoxennu o606meHHOii KOHTHHYyM-Pruno- 
-yka3aHHoe aR cBujyereswbcTByeT, 4YTO Ona sw6020 peeyanpHoz2d Na Cy- 


gyem T (N.)-npocmpancmeo eeca u moiwnocmu Ne. Dror pesynLtTaT B 
€TCTBYIOULEM CMbICJIe He MOKeT ObiTb ysyuuIeH, Tak Kak JlerKO BHJeTb, 


Au OAL KaKOeo mHe-cywecmeyem T,(m)-npocmpaxcmea eeca usu moLY- 
u<m. 
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Jloxxann Akagemun nayr CCCP 
1959. Tom 126, Ni 2 


MAT EMAT HE 


Cc. A. WYHUXHH 


OBLUMM MPH3HAK CYWJECTBOBAHHA NOArPYNM Y KOHEYHbD 
rey ntl ” 


(ITpedcmaeaneno axademuxom H. M. Buxoepadoeom 6 II 1959) 


§ 1. B paG6ore (1) Hamu 6bI0 BBeAeHO NOHATHE MHAeKCHaJla KOHCUHOH Fp} 
Ibl H C eFO NOMOULbIO Ob MOyYeH O6UIMH Mpu3Hak CYLWeECTBOBaHHA NOALpy. 
Mu (akTopu3auui y KOHeuHBIX rpynn. UacTHbIMA cayyadMM 9TOrO MpHsHa 
CYULeCCTBOBaHHA MOATpyNN ABAIOTCH MHOFHe OCHOBHBIe MIpeAWeCTBYIOMIHe |] 
3YJIbTaTbI B 3TOH OOMacTH (MepeyeHb HX cM. B (')). 

B uwacrosueli paOoTe NOHATHe HHAeKCHalla rpynnbl nosBepraeTca ecTe 
BCHHOMY OOOOULCHHIO, MOSBO/IAIONIEMY MOYYHTb HW COOTBETCTBYIOUHH HOBE 
Oonee OOuHii MpH3HakK CyUeCTBOBaHuA NOArpyum y KoweyHbIX rpynn. Ti 
K UHCJIY PaHee H3BECTHBIX TEOPeM, OXBATHIBACMbIX STHM Oosee OOULHM MpH3h 
KOM, KPOM@€ YKa3aHHbIX B (1), TeMepb MOXKHO OTHECTH HM Hally Teopemy 9 = 
Ootpi (7), MOJyUaIOULy!IO MPH STOM Tak2Ke OOOOUIeEHHE Ha CyYal NPONSBOJIbHI 
pala HOpMaJIbHbIX LeluTeNeH rpynnbl (CM. MpWBOAuMy!O HuxKe TeopeMy | 
Kpome Toro, B H3BeCTHOM CTeNeHH YTOUHAeCTCA MpPUpOda MHOMKUTEIA C TeO 
Mb! | paOortnt (1), YTO MO3BOJIACT MOKA3aTb, YTO YACTHBIM CyYaeM 3TOH TeOpe 
OyqeT H Teopema 2 TOH Ke paOoTH. 

OcHOBHOH pe3yJIbTaT HaCTOAULeH paOoTbI U3I0%KeH B Teopeme 1; OCTaJIbE 
ee pe3yJIbTaTb! ABJIAIOTCH Oolee WIM MeHee HeEMOcpeACTBeEHHbIMH cule {CTBAY 
STOH TEOPeMbI H OTHOCATCA K MpeACTAaBJIAIOULHM V3BeCTHbIM HHTepec YacTE| 
ciyuaiM HHeKcHasla — HalpaBJIeHHOMy HM mpuMapHomy. B xoge HCCI LOBE 
BBOJATCA TaKKe NOHATHA C-pa3peLIMMOH, CHJIbHO C-pa3pellIMMOH MU C-oTIe) 
MOH rpynn, OOoOnlarolulHe BBeeCHHbIe HAMM paHee (?~*) NOHATHA p-pa3spellHM| 
CHJIbHO p-paspemmmon, II-paspemumoh u Il-orqenumow rpynn, namenuiue| 
mocleqHee BpeMA HCNOMb3OBaHHe B paOoTax pxAa aBTopoB (cM., HanpHM 
(°-°)).Ha mpHMapHElt HHZeKcHall TakoKe cleqyeT CMOTPe€Tb KaK Ha OHO] 
Maleko uyuux oOo6menHH nonsatusa Il-orqenumocTH KOHeuHOH rpynnBl. | 
w § 2. [lycrb €— equnnunas nogrpynna KoneywHon rpynnet,G/nopagKa (@)=| 

yCTb 


G= C2 Oia 2 ea 


ABJIACTCA HEKOTOPHIM pAJOM HOPMAJIbHBIX JemuTeneH rpynnst ©, umeromn) | 
He HMeIOW[MM MOBTOpeHHA WH C MOCMeAOBAaTeMbHOCTbIO HHJeKCOB Ay, hy, .. «4 
(QJIeMeHTbI STOH TMoOCeAOBaTeMbHOCTH, 3aHHMaloulve B Hel pasmMUHBIe TIC 
*KeHHA, CyLeM CUNTaTb pasJIHUHbIMH — JlaxKe eCJIM OHM paBHbl apucdpmeTuyeci) 
_ilyerh Tenepb JaHa HeKoTopad dyHkuua f, OONacTbIO ONpeseeHHA Kt 
pOH C/Y2KUT HellycTad NOcAefOBaTebHOCTh W HaTypaJbuBIx uvcen B, B + I,.) 
(uuc10 8 > 1), craBsllad B COOTBETCTBHE KaxKoMy i €w HeKOTOpBIM MenuTed| 
WHekca h;, yOBJeETBOPAIONMH CJIeLyIolluM BYM TpeOoBaHusM: 
a) rpynna @;_,/@; umeer nogrpynny %; / ©; nopagxa fi; | 
6) Bce nogrpynnp rpynnp G,/@;, conpmxenupe c %;/G; B rpy 
G,_,/©,, 6yayr conpaxenpi c $,/G; yxe Bp G_,/G;. 
Onpegenenue 1. Uncno h=fefaii...fo Ha30BeM HHAeKCH ad} 
WaHHoro psa (RK) HOpManbHbIX JemuTeneh rpynny G. 
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ufekcuan h OyqeM cuNTaTb 3aqaHHbIM Tora UM TOMbKO Torga, Kor7a yKa- 
cbyHkiua f w pag (R), uro Oyyer sanncpipateca yepes (h)z,¢. B cay- 
Kora BU dyHKuMN f OVeBUeH, OyxeT NpUMenATECA ynpomennan 3a- 
(A)r. Uucna fe, fost,...,fo OYJeM Ha3bIBath KOMNOHEHTAMU HE- 
cuasa (A)p >}. 


Tugexcuan paga (R), B ompeeteHHu KoTOporo yculoBHe a) 3aMeHeHO 60- 
CHJIbHbIM Tpe6oBaHHem: 

, 

)rpynna @;_;/@; umeer paspemumyto nogrpynny %;/@; nopagxa fi, 
BEM Pa3SpeINHMBIM MHAeKcHasom paya (R). 

letpyHo yOeAMTbCA, 4TO BBeyeHHoe Hamu (!) noHATHe MHyeKcHava 
bl OyAeT ABAATHCA YACTHBIM CJLyYaeM NOHATHA WH eKCHaua pAaya HOpMa\JIb- 
WeuTeleH rpyntibl. 

BejleM ellie CylesyIoulve onpefenenua uv O6o03HaueHuaA. 

mpekeneuue 2. Tycth c= pp... pike, THE % > 0, a > 0,... 


~~ 


Oe >O UM Py, Po,---, Pe — pasNHUHBIe Mpoctble ucna. Torga KOHeUHYIO 
nny © na30spem c-pa3peuiumoli (cusbHO C-PaspelIMMOH), ecIM CpeqH MHAeK- 
ee KOMMO3HUMOHHOFO pa (COOTBeTCTBeEHHO TwaBHOrO pxya) coxepxKUTCA 
kKaxkgoro i = 1,2,...,k He MeHee a MHJCKCOB, paBHBIX p;. [pw cal 
'ylO KOHeuHyIo rpyuny OyeM CuMTaTb c-paspelMMOl M CHJbHO c-paspe- 
ol. 

aMeTHM, 4TO BCIOAY B AaJIbHeMWeM Mbl OTHOCHM eAMHMYHY!O NoArpynuy & 
ASPELUMMbIM M CIelWMaJIbHbIM rpylitiaM. 

Onpegenenue 3. Ecnu n—natypambuoe uncno, To yepe3 II(n) o60- 
4MM MHOXKECTBO BCEX Pa3JIMYHbIX MpocTblx AesmutTenet n. Jenutenb d uary- 
pHOrO uNCIa m HasoBem II (n)-yenutTenem m, ecam II (d) CII (n). 
Teopema l. Ecau h seasemca uxdekcuanom (vaspeuumelm undeKcua- 
) ¢ Komnonenmamu fe, fe+1,---»fo pi0a (R) KHopmanbHolx Oenumereli Ko- 
bi epynnot 8, mo epynna © umeem no Kpatineti mepe odny nodepynny 
(aie paspewumyto nodepynny) §, obaadarowwyo caedyrouumu 
cmeamu: 

1) § exodum 6 Ge_4 u umeem nopAdoK feCetifesi---Cofo, COC Ce41, Cator- 
Co — HAMYPANbHble 4UCAA; 


2) Ova Kaocdoeceo i=B+1, B+42,...,@ Oeaumend c; nopsdKa § Oeaum 
fi, npuvem I (cz) C Il (fefe41- + f—1); 

3) ecau H:= H 1} SG, i= B—1, B,...,, mo nocredeeamenonocmoro uHdeK- 
psda 


$= H-1 CHeC-..- CH= EC 


MQANbHOLX Oeaumesneti nodepynno: § 6ydem 


[ eeiila 7) chee Get Cart 


4) Oana Kancdo2eo i=B+1, B+2,...,0 daxmop-epynna Di-1 / 8: 6yOem 
Mb HOPMANbHOLLL POeaumero S149 Oana KomOpo2O Hi-1/ Hi-1 CyOem cne- 
AbHOU epynnotk nopAOKA C;; 
5) Oenumeau Cei4i, Ca+o,--+»Ca NopAOKA H MAKOGbl, 4umo OAH Kaoc00z0 
B+1, B+2,...,@ gaxmop-epynna G_,/G; codepacum nodepynny 
;/@; nopsdka cif;, umeriyro HopMancnoui deaumea ©; / G;, Oana Komopoeo 
6; 6ydem cneyuanbHoli epynnoli nopsdKa C;; 
6) nodepynna § aeanemca c-paspewumol, 20e C = Ce41Ce4e-+ + Cos 
§ 3. Onpegenenne 4. Mugexcuan A c KoMMOHeHTaMH [opliicaieie 
Horo paga (R) HOpMasbHBIX jemuTeneli rpynnb © Has0peM Ham pas JeH- 
M, eCJIM Ia Kakgoro i=B+1, B+2,..., 4HCIO f: WeMTCA Ha HaH- 
pum I (fefer1--fz—1)-aeuTemb uncsia h;. 
Teopema 2. Ecau h seanemca nanpaereHHolm UHOCKCUANOM C KoMNo- 
mamu fo, ferts-+1fo pada (R) Konewnolt epynnes ©, mo & umeem no Kpat- 
mepe OOHY nodepynny %, OOnadarowyyt0 CAeOYIOIUMU cCeoicmeamu: 

285 


1) § exodum 6 oe: u umeem age h; 
2) ecau Hi= HN G, i=B—1, B,..., 0, mo nocaedoeamenbHocmoto UH 


coe ps0a 
§ = $e-1D He D--- D Ho =E 


HOPMQNbHOLX Oenumeneti nodepynne § bydem 


far fetis-++>fo- 


§ 4. Onpegeneune 5. Mngexcuan hc KomnoneHtTaMy fp, fatis-+ +s 
pana (R) HOpMaJbHBIX jemuTenelt rpynnbt G nasopem NpHMaPHBIM, eC 
h = 1 wa ecm Bce ero OTMMUHbIe OT | KOMIIOHEHTH! ABJIAIOTCA CTeNCHAMM TT 
CTbIX UHCeJ. ; 

Teopema 3. Ecau h—npumapuHolti unxdekcuaa ps0a (R) HOpManoHolx ¢ 
Aumeseti KoNedHotL epynne: 8, mo G umeem no Kpatine mepe oony paspew 
myto nodepynny § nopsdKa he, 2de II (c)C II (hk), u Onan Komopot enpaced ats 
ece ymeepocdenua meopemol |. 

§ 5. Hanomuum caegyronlee, BBefeHHoe Hamu paHee (cM. (7°, *)), 06038 
yee. Ilycrb M — nexotopas noculeoBaTebHOCTb HaTYPaJIbHBIX UMCeN, Cf 
WM KOTOpPbIX MOryT ObiTb HM paBHBle. QnemenTe! M, sanumarioulue B Hel pé 
JMUHbIE NOMOKeHHA, OyeM CUHTATb pa3/IHUHbIMH — flaxKe ECM OHM paBi 


apucbmeruyecku. Bsegem cumpon M, nonoxKus ero npu M uernycToM paBHE 
MIpowspefeHmio Bcex sviemeHToB M, a mpa M nycrom — uncay | (B Tacha 


ecuu M cofepxkur TOKO O2NH auiemeHT m, TO M = m). 

Onpegeneunue 6. Hycrb c—Hekoropoe HaTypambHoe uucno. Torga u 
We@KC @ HeKOTOpOrO HOpMasbHOrO psaya rpynnb! © nasosem II (c)-oTQZea 
MBIM, eCJld HanOoubuM II (c)-qeuutTetb ucla a ABJIAeTCA CTEMeHbIO mp 
cToro uncia usm 1. Koneurtyio rpynny © wasopem c-oTZeUMOL, eCIM, 
WMeeT TaKOlH HOPMAaJIbHBIN pay Cc eta PUSPATI Rae uHyekcosB F, uTo B 
cylecTByeT MO{nocefOBaTeIbHOCTb Fy II (c)-oTfeHMbIX HHJCKCOB, JJIA KOT, 


poli Hav6ombumit II (c)-qenutemb uncna Fy, papen c. / 

Herpyauo yOequraes, uro I-orgenumas rpynna © Oyger c-oTzenumon, € 
JM c—HanOoubumi Il-zenuTenb g. 

OuepyyHO TakxKe, YTO C-paspellMMble rpylNbl ABJIAIOTCA GACTHBIM BUG 
C-OTJCNMMBIX py. 

Teopema 4. Ecau epynna © c-omdeauma, mo ona umeem no Kpatixt 
Mepe OONY paspeulumyto nodepynny $ nopsdKa cc’, ede II (c’) C I (c). 

SametuM eure, uTo ecun @ Tl-orgenuma u ecum c— Han6onpumui I-pem 
TeJlb g, TO C OyeT NPHMapHbIM MHeKcHasiom ruaBHoro pana ©. Takum oO 
pa30M, MOHATHe MpHMapHoro HHAeKcHasla ABJIAeTCA OMHUM U3 COOOMeHuM Th 
HsaTuA Il-orgqemuMocTH KOHeYHOHM rpynnbl. 

§ 6. Samerum emje, uTO ycIOBua Teopembl 3 pa6orst (1) MoxKHO ocia6uI 
p* Mower Obirh WIOOOM creieHbio p, Female g/ gy. 

IIpumMeuaune. Ilyctp h*—uncno, nowyyennoe us mponsBeyeH! 
fefe+1----fo SaMeHol Ha 1 Bcex Tex f;, Qua KoTOppIx §,/G; nepaspeumM 
Torga noyrpynta § tTeopem 1, 2 OyaeT Takxe A*-paspemmuMoi. 


Benopycckuli WHCTUTYT Tocrynuno | 
UHMKEHEPOB 2XKeJeC3HOMOPORHOLO 5 Il 1959. | 
TpaHcnopta 


| 
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| MEXAHHKA. 


B. B. KASAKEBHY 
| O MOHOTOHHONM YCTOMUMBOCTH MHBAPHAHTHBIX TOYUEK 
| (ITpedcmaerexo axademuxom H. H. Bozoato6oeum 31 XII 1958) 


Tyctb cucTemMa ypaBHeHuit 


Gand ehh) f(A) KD), Od Sal. H, (1) 
S[[eJIAe€T BSAMMHO-OfHOSHAYHOe TMpecOpa3s0BaHue T, MO3BOVIAIOMIee OT TOUKH 
1y+++,%n) Mepelita K TouKe P, (x(!),..., x): 
Py aT (Pa 
Th ypaBHenua (1) onpegesior MHBapHaHTHylo TouKy P*(x1,...,*«°). Torga 
fi (% ela ay x) == (x1; 5 hog ae (2): 
Dnpefes“M MOHOTOHHY!O ycToluMBocTb MO k epeMeHHbIM x1, X%o,...,Xp 


_ fn) cllelyrouuM o6pa30M. ByjzemM MOBTOpsATb GecKOHeyHO Mpecbpa3zoBaHne T 
ACCMOTPHM B k-MepHOM 9BKJIHJOBOM IIpocTpaHCTBe MOCJIeqOBaTeJIbHbIe 06- 
1 Py, HeKOTOpoH TouKu P, Haxogsalelica OT WHBapHaHTHOH Touku P* Ha 
TTOAHHM, MeHbIleM 6 > 0. O6o3Hauum uepes e(P,) paccroaHue Touku Py, 
HHBapHaHTHoH. Ec MOxKHO BbIOpaTb CTOJb MaJioe 5, YTOObI BbIMOJIHAIOCb. 
DBM: 

limo P;)—=0, 


v—> Co 


ee 0(Pyin) <p(Pv) (u = 1, 2,...), TO HHBapuaHTHy1 TOUKy OyeM Has3bl- 
>» MOHOTOHHO ycTouuBolk no k nepemenupim. [eomerpwyecknit CMBICJI 
'O ONpefeseHUA 3aKsIOUaeTCH B TOM, YTO Kaxk Ab nNocmexyroulMi oOpas. 
AeTca Ooslee OM3KUM K HHBapvaHTHOM TouKe, YeM TIpeAbIAyuUNH. 

CJIOBUe MOHOTOHHOM yCTOMYMBOCTH ABJACTCH, ECTECTBEHHO, OoOJIee *KeCTKUM,. 
-ycsIOBMe aCuMMTOTHYeCKOM ycTOMUMBOCTH, KOTOpoe, KaK H3BECTHO, 3aKJII0- 
CH B TOM, YTOOB! KOPHH XapakTepHcTHyeCKOrO ypaBHeHHWA CHCTeMbl ypaB- 
H B KOHeCYHbIX pa3HOCTAX (JIMHeHHBIX, OMHOPOMHBIX), K KOTOPOH MO?KeT 

cBeyleHa 3ayaua, Obl 10 MOfysIO MeHbIUe equHuUb! (7, *). 

CNOBHe MOHOTOHHOM ycrToiiuuBocTu NosesHo Mpakruyecku. Muorve 3aaun 
MATHYeCKOrO peryHpOBaHHA CBOAATCA K 3aqaye TOYeXHOrO Mpeobpas0Ba- 
IIpAMOH B IpAMy!IO MIM, B Oomee OOMeEM CJIyyae, IIPOCTpaHCTBa B IIpo- 
HerBo (°°). B yacruocru, 3aqaua TOUHOFO OTLICKaHMA MepwOAMYeECKUX [BU- 
Wi B CHCTEMe S9KCTPeMaJIbHOrO perysIMPOBaHUsA MO2«KeT ObITh CBeAeHa K STO 
SIeMe, H IIPHMeHeHHe KpWTepHxA MOHOTOHHOM YCTOHYMBOCTH OKa3pIBaeTCA 
; TlOJIe3HbIM (°). 

BIBeJIeEM KPWTepHii MOHOTOHHOH YCTOHYMBOCTH B MpeANOMOKeHUU, YTO fi u 
OMOPHbI B OKpecTHocTH uHBapHaHTHol TouKu P*. [louoxKUM x; = x; + Ge 


uty (1) x =x) -+ 6; Pasnaraa mpapble M JeBble yacTH (1) B pager Tel- 
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Jopa B OKpecrHocTu x;, x), HMeeM 
nh 
* * OF; * 99; 
felts. M)+ Dara t+... =r (ay... % ae b+. 
i a j=l 
Yuntpipaa (2) uw orpanwuuBasch wieHamu 1-ro TlopayKa, HMeeM 


+ OF; 1 99; 


dx, 1 2) ax, 
f=1 J=1 


Tlonaras a; 3aaHHbIMu TpeAbILyULMMM OTKJOHEHHAMH, BBOAA OOO3HayeE 


Det Let I ad 


D (x1, ..-X%p,) J xp=x; | 


JIA ollpemesienuaA nocmexyiomux b; uMeem | 


Oo. _ do s a 
Ox Ox;_4 re Ox; j OX ;44 Shige } 
dk | 
SFr in Pn) yi ls garmin Me 
Ox" Ox) 41 Oe, ae ey Oe 
b; = a a ui a ( 


Tivctes d=, 
Pa3pepTpipaa (5), mowyuaem 


1 <1 Of 
b= (Au Be rb aS ie m aj = 


J=1 
n nh af 7 
k LN 
=> dia a;( > Aus. ia) 5 Dy Bui Us 
= eal j=1 
fl 
le : 
rie By = » Agi 5y, 7 AABIOHKTHI akoOvaHa J (x1, SA 
jan a | 


MouoToHHaa ycroliuMBocTb no k NepemeHHbM oGecteumBaerca, ecu | p2| 
| Pilg FE. neo CCL 


k k 
Dp bt Dyer 
il t=] 
Ho 
ire Py ee 
ss 
6? => eet Bij a; ) = yz >) Bay Bi jas. 
ia j—=ls=1 


CyenoBaTebHo, (7) ‘ska a B Bue 


Ya > Oy es (y y Bij Bis ajas) = a 


é=1 Zl — Is 
n ; n 


= Soy (y Bi Bis ) aja; = > SI Cjis.ajas, 


f= s= ieee j=1s=1 


z 


- 


€rKO BUJeTb, YTO BbINOMHeHMA yCOBNA (8) MOxKHO ROCTUTHYTS smb mpH 
uM, uTO 


a=0 (p=k+1, k+2,...,n). (9) 
CHCTBUTeIbHO, CCIM NOOKUTb, HaNpHMep, TO 
a0 dj Qoarox, ky (9a) 


OTA Obl OHA U3 BeNMYHH a,*0, TO HepaBencTBo (8) He BbINONHAeTCH. 
copie (9) JOuKHO BHINOJHATECA pu Bcex Mpeo6pasoBanuax T; MexK Ly TeM, 
rad yclopHe (9) BEINOHeEHHBIM OfHaK Ib, HeMb3A, BOOOUIe TOBOpA, ObITb 
(CHHBIM, YTO Ip MOBTOPHBIX IipHMeHeHHAX NpeoOpasopanna 7 3Ha4eHHs Ay HE 
yT OTAMUHEIMM oT Hyas. [na onpegenenua monommuTenbublx yCJIOBMH, 
‘ANbIBAeMBIX B CBS3H C 9THM Ha CMCTeEMY, PaCCMOTPHM BbIpaxkenua Ms by: 


| 


ip p= 0, a; 0. 
ila Toro uTo6nI Ip Bcex lmpeoOpasopanudx T ocTaBasocb b, = 0, JOuKHBI 
WaTbCH B HYJIb BCe KOSPPHNMEHTHI IPH Q;, T. €. JOKHO 6bITb 


By 0! (fal, 2 kp Se Nba, ay (10) 


13 ycnopua (9) cnenyer 


. 


kek 
b; mis Bi; “) b? = ae ») >; Bij Bis Qjas.- 


Je OBAaTeJIbHO, HepaBeHcrBo (8) nepenumerca B BHe 


Rk k oR 
Dio fee aa. 
ai 


{= s=1 


k oR 
Ye Daad. 0, (11) 
fi si 

a. — Cjs ipi js, 

eG. 1 Meni) "5. 


‘aKHM OOpPas0M, 3aava O MOHOTOHHOM YCTOHYMBOCTH CBelaCb K YCJIOBHIO 
YKHTCIbHOCTH MH OMpeeJIeCHHOCTH KBadpaTHuHOH (opMbI oT k mepeMeHHbIx 
OJHOBpeMeHHOM BBINOMHeHUH ycmoBHH (9) u (10). 

Io Teopeme CusbBectpa KBapaTHunad (PoOpMa MOMOMKUTeIbHa MU ONMpezeve- 
SCI BCe TWIaBHbIe MHHOPbI ee JHCKPHMuHaHTa OoubUIe HYA. CeqoBaTesb- 
(HBapHaHTHad TOUKa CHCTeMBI (1) 2 ypaBHeHHH CN MepeMeHHbIMA MOHOTOHHO 
WuuBa 10 k MepeMeHHbIM, eCCJIM BbIMOJIHAIOTCA H€paBeHCTBa 


= Ditaae ada D 
Prin e DiyDe 


Do; Doe 


> 0; (12) 
Dep Dy 44 -+ + Ppt, p41 

[eM BBINONHeHEI ycmoBua (9) u (10). . 

aKUM O6pa30M, paCCMOTpeHHad MOHOTOHHad yCTOMYMBOCTb TpeOyeT BBI- 


(CHU HCKOTOPBIX HavaJIbHbIX YCJIOBHH (ay=0), aHaJIOTHYHO MOHOTOHHOH 
MUABOCTH CHCTeMbI ANdpdepeHUMabHbIX yPaBHeHHH. 
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Dacenorpiat Ba UaCTHbIX cyuan. 

l.. k = lvoror enytan COOTBeTCTBYeT MOHOTOHHOH YCTOHMYHBOCTH NO IP 
MeHHOM x1. YenoBusa ycrowunBocta mpvuHuMatoT BHA Dy, > 0, orkywa ¢ 
nyet | By| < |J| mpu CHORD ESET BEINOJIHCHHH YCJIOBHH Ap = 0, 
= 0 (j= i p= 2,3,... 

De kik Mae YCTOHUMBOCTB \OCTHraeTcCH pH BbIMOJIHeH 
yCJIOBHH 


‘ 

Diy Din Disses Dy a1 Reed | 
1 Vie 

oer 16: 9 se) ley KO aU, O07 (0. Oe sere ’ | Do Dye > 0. if 
Diy Dan Dn, 1° Dy, n—1 
Tlocrynun0 

30 XII 1958 
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Hornage Akanqemun nayx CCCP 
1959. Tom 126, Ne 2 


rHUPOMEXAHHKA 
lr. A. JIKOBHMOB 


YHAPHAH BOJIHA CO CKAUKOM TIPOBOXMMOCTH FA3A 
B 3JIEKTPOMATHHATHOM TMOJIE 


(Tpedcmaeneno akademuxom JI. H. Cedoevim 11 II 1959) 


OTOK rasa, MpOxoAA Yyepes CHJIbHYIO yapHylO BOWHY, HarpeBaerca Jo 
epaTyp, pH KOTOPbIX MpOuCXxOLUT ANCCOMMAaluA UM MHOHM3AalMA rasa. B sTux 
BHAX IPH HaJIMYHH BHEWIHeErO SJIEKTPOMAarHUTHOFO MOA MOTOK ra3a 3a 
DHOH BOJIHOH HeJIb8A PaCCMaTPHBaTb Kak HeNpoBozauMH. B cBa3H c 3THM 
CTaBJIACT HHTepec PacCMOTPeTb yapHy}!O BOJIHY CO CKa¥KOM IIpOBOAMMo- 
Ta3a Ha ee qdpoute. 

-aCCMOTPHM CTalWOHapHylo yapHylo BOJIHY, Ha KOTOpy1 HaGeraeT NOTOK 
JOBOLAMLETO rasa (MpOBOANMOCTb o;=— QO). Bnepequ yapHok BoHbI Oyzem 
‘aTb 3aaHHbIMM MapaMerTpbl HaGeraroulero MOTOKA, a TaKKe HalpAKECHHOCTS 
“fpH4eCKOTO MH MAarHHTHOFO MOJeH, KOTOPbIe JIA MpOCTOTbI CUHTAeM HampaB- 
HBIMH TMapaJJIeIbHO MJIOCKOCTH yapHOH BOHbI. 3a yapHOu BOJHO mpo- 
HMOCTb Ta3a OyeM cuHTaTb OeckOHeYHOH (o2 = co). B 9THx mpeznomoxe- 
K COOTHOIMICHHA Ha YyJapHOl BOJIHe, BbIparkaloulHe 3aKOHbI COXpaHeHHA 
‘bl, HMMMyJIbca, JHEPrHH HW KaCaTeIbHOH COCTAaBJIAIOWeH IJIEKTpHYecKOrO 
1, OyYAYT HMeTb BHI: 


{P101 = P2Ve, 


4 4 
PH 040; Sn Hi = po + pov5 aa ae He, (1) 


v2 nor 


| ; 2 i c 
pit Mee ) aE Bly = ore . + ig | —Z Ets, 
| 

E, = E, = —= velo. 


bi — TeMNOCOMepKaHHe CAMHHUbI Maccbl rasa, C — CKOPOCTb CBEeTAa, OCTAJIb- 
O603HaYeHHA OOUIENPHHATHI. 

Meyer 3aMeTUTh, YTO aHHaA yapHad BOMHA MOXKET ObiTb MOyYeHa Kak 
[el HEKOTOPOrO HeMpepbIBHOTO cTalMOHapHOrO PellieHHA YpaBHeHHH Mar- 
(OH PHApPOAMHAMMKH C MepeMeHHOH MpOBOAMMOCTHIO, eCJIM MarHUTHOe OWE 
acTaeT lIpH mepexoge vepes yAapHylo BOUJHY. 

13 coorHowenuit (1) HemocpescTBeHHO cslefyeT, uTO, ec Ey = 0, To H, = 
2 = 0. Sro 3HauHT, 4TO ecIM BHepeAH yapHOU BOUHbI OTCYTCTBYET SJICKTPH- 
oe oe, TO MarHHTHOe Toe He NpoHHKaer B OOACTh 3a YAaPHOH BOM- 
Tlo nopepxHocTH yJapHoli BOJHbI B 9TOM CJlyyae TeyeT TOK NJOTHOCTH 
7 [nH]. Ecu £, = — yk (rme k = 9; / pz B OObIYHOM Tas0qMHaMu- 
OH yapHoli BomHe c TeMH Ke NapaMeTpaMu HaOeraiomero MOTOKa), 
1, = Hs, T. e. MarHHTHOe Mose He UCMbITDIBAeT CKaYKa B TaKOH BOVJIHE, 
IZMeHeHMe OCTAJIbHBIX BeIMUMH Takoe Ke, KaK B OObIUHOH y/lapHou 


ie. 
ae 29 


Ycnopua (1) Moryr Obirb paspellieHbI B BUTE 


usta a va NCE 
k coe Us = kv, A, ko, ’ 
4 Cle 
Po = pi + 07 (1 eee: 
1 


WIA Onpefemenua k Oy fer ci1y2KUTb ypaBHeHHe (ecm (eS ee 


tH4 1 2 \ pnien  A ae e te) ee 
Tey eae ber yuieme ears 2 w)k+ tape » 


re y = 


Jla JONycTuMbIX yapHbIX BOJIH KOPHH 3TOrTO ypaBHeHHA OJDKHbI yO 
JTBOPATh HEKOTOPOMy YCJIOBHIO, KOTOpoe OyfeT NoMyyeHO HUxe. 

Anua6ata Troronvo yviad paccMaTpHBaemol yapHoH BOJIHbI MoxKeT Obr 
npescTapsena B BHe ; 


4 7 
@,— e; Pat PAV, —V,) — ae (Hi — A) Va + Vi) — 
4 
— 7 AV 2 (M1 — Ae) = 0; 


€— BHYTPeHHAA SHeEpruA eMHMWbI Maccbl rasa, V — yyesbHbl OObeM. 
pu A,= AH, 9ra ayuaOata mepexogur B oOpmunylo aquaOaty Ttoronm 
npu E,=0 ona umeer Buy 


| 
| 
| 
i 
( 


| 


foe 
oo + BEE (Ve, — Vi) + age Wi + V2) =0. ( 


Uccsenqyem nogqpo6uo afuaOaty (3) Aaa coBepuleHHoro ra3a, npeanomara) 
uTO Y =Cp/Cy, HE MeHAeCTCA pH nepexoye sae yAapHyt BosHy (¥1;= % 


IIpexye Bcero OTMeTHM, TO pH V; = 


2 
et ee yee 
8x | 
| 
STO 3HayuT, 4TO afMaOara (3) He MpOXOAMT yepes HayaJIbHyIO TOUKY (py, V; 
Orciofa BbITeKaeT ECTECTBCHHbIM BbIBOJ O HEBO3MOXKHOCTH MaJIbix BosMy His 
C OeCKOHENHBIM CKAYKOM IIPOBOAHMOCTH. 
Ajma6ata (3) B mocKocTu (p, V) umeer acuMNTOTHI 


y—1 ie tee Ay ) ) 
ce ee aT Sie Fae 
BpldHCJIHM TIpOvsBOAHYy10 

Yves ube! Ting 

de ct pt Oh ee Ge | 
ae ss ny 

2(vegedl ant” Oi +) | 
2 — dp2 i 
II[pu Hy Ae ~~ iV, <1, ( 
ee —— dps : 


Hccneqopanve BTOpo mpou3sBoy,Holi MOKa3bIBaeT, YTO afuaOata (3) BCI; 
HallpaBsleHa BOrHYTOCTbIO BBepX. 
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€fKO MOKasaTb, 4TO (3) TOMbKO B OHO! TouKe’(p*, V*) llepecekaeT aju- 
Yuga Y : 
ry Ilyaccona pV} = p,Vi, npuuem V* sBaaerca KOPHeM ypaBHeHug 


wei gd ge Yet Se! Sick! 4 
yeaah ayy tt a thE FN =0, 


&=V1/V2, B = Hi/ 16np,. 

SaMMHOe pacnosioxKeHHe ayuadar Ilyaccona u (3) npn pymonmnenun 
Bux (4) MoKasaHo ua puc. | mp BbINOMeHuH yclOoBua (5) — na puc. 2 
— ajuadata (3), [7] —ayua6ata Ilyaccona). 
uc. 1 nokasbiBaeT, uTO MpH BbINOHEeHUM ycnoBua (4) c TouKH 3PeCHHA BO3- 
FaHMA SHTPOMMM BO3MOKHI TONbKO CKAUKM YIVJIOTHEHHA, Ia. KOTOpBIX 
Pp, V2<V*. Takum o6pasom, 3alpewieHHbIMH OKasbIBaloTca He TOMbKO 


en PaspAXKeCHUA, HO MU CKaUKH YIJIOTHCHUA C HeOOJIbIUHM BO3pacTaHHeM 


JICHHA Py — Py < p* — py. 


Puc. 1 Puc. 2 


T]pu BpinomHeHun ycnoBuit (5) BOsMOXKHBIMM C TOUKH 3peHHA pocTa SHTpO- 
| ABJIAIOTCA CKAUKH, JIA KOTOpBIX Po > Pp’, V2 > V*. B Tux cKayKax OKa3bIBa- 
A BOSMOKHBIM NOJYYeHHe OOJIbIIMX YIJIOTHEHHH, EM B OOBIYHBIX yapHbIX BOJI- 
ae P1 

| are > ete Kpome 9Toro, cKkauku mofoOHoro poya xapakTepH3yIoTcaA TeM, 
C pOCTOM JlaBJIeHHA 34 HMMM MJIOTHOCTb yMeHbllWaeTca. 

JlonomHuTembHOe ycuIOBHe, OrpaHuuuBatolllee OOaCTb BOSMOXKHBIX CKAUKOB, 


KET HaJIOMKUTb YCJIOBHE MOJIOMUTEJIBHOCTH NOTOKA Maccbl 


¥ po — pr— Hy / 8x 
Oe. 3 1 
j aa sa >); 


us Pp’ > pi + Hi/8n, sTo ycuoBue He HavlaraeT JONOMHUTEIbHBIX OrpaHH- 

ui. 

AnaJIOrHuHbIM O6pa3s0oM MoxeT ObITh UCcefOBaHa auaOaTa (2) B OOLLeM 

uae E,=-0. 

H3no2KeHHble 3feCb cooOpaxKeHHaA HaO MMeTb B BUY Mp pellieHHH KOHK- 

IX 3aay O TeEYeCHHAX [Ta3a C ylapHbIMM BOJIHaMH, Ha KOTOpPbIX NPOBOJH- 

Tb Fa3a MO?KeT TEpMeTb CHJIbHbIM PaspbiB. 

PaccMoTpyM, Halpumep, 3ajjayvy O CTallMOHapHOM o6TeKaHHH MJIOCKHX KOH- 

OB IIOTOKOM raza Cc OO/bIOH CBepX3BYKOBOH CKOPOCTbIO BO BHELUHEM 93JICK- 

(arHUTHOM Tome. B sToM cayyae pH OveHb OovbUOH CkKOpocTu HaOeralo- 
293 


age , 
ulero TlOTOKa MpOBOAUMOCTb Taga 3a TOMOBHOM yapHoli BOJIHOH CTaHOBUT 
Combo, H B 2TOH OGsacTH HEOOXOAMMO pelllaTh ypaBHeHHA MarHuTHOH TH 
poyunamuxu. Tak Kak B 9TOM Cuyyae FOJIOBHad yAapHan BOWHa MpMHayd 
XKUT K paCCMaTPHBaeMOMy 3)[eCb BUY, MOXKHO CKa3aTb Cpasy, YTO, ecw Ey = 
TO Ha yfapHol BomHe [v.H,] = 0. CneqoBatTembHO, peilleHue ypaBHeHHH B BC 
MyWleHHOH oG6lacTH HafoO CcKaTb B Buje Vv =RH. Ilpu 9TOM ycJIOBI 
ypaBHeHHA WHAYKUMM YOBseTBOPAIOTCH TOMKJCCTBEHHO HM Sayjada CHVJIb) 
ynpoulaercs. 

Bonpocos ycToluMBocTH WM BOSMOXKHOCTH CyUeCTBOBAaHHA HecTallMOoHapHt 
BOJIH MOMOGHOTO pola MBI 3feCb He paccMaTPHBaeM. 


Mockosckul rocyapcTBeHHbIM yHHBepCuTeT THoctynHa0 
um. M. B. Jlomonocosa Dell wae 
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HMornanan Akanemun Hayrk CCCP 
1959. Tom 126, Ni 2 


rHAPOAOFH A 


Uuex-Koppecnongent AH CCCP O. A, AJIEKHH u H. Ti. MOPHYEBA 


HACbINJEHHOCTb KAPBOHATOM KAJIbILHA BOJbI 9CTYAPHEB 
B mpesbiqyuyux padorax Mbl OTMeYaIM HamMuve mepecnmmeHua CaCOs Boni 
OrHX peK, CTeNe€Hb KOTOpOrO AOCTHTaeT HepeAKO 3HaYHTeIbHbIX Pa3MePOB 
| ®). Qtomy cmoco6cTByeT cTaGuJIbHOCTh pacTBOpOB, MepecbileHHEx CaCOs, 
pesyJIbTaTe Yero He MPOWCXOAUT BbINAaeHuA TBEPAOM (a3bl Ha BCeM MpoTsxKe- 
M peku. CyuleCTBeHHbIM ABJISETCA BOIIPOC O COCTOAHMM KapOoHaTHOL cucTe- 
pl B 9CTYapHAX. OcOOeHHOCTbIO SCTYapHeB, Kak H3BECTHO, ABIAeTCH OblcTpaa 


Puce. 1. Cxema]pacnowoxKewuaA MyHKTOB B3xATHA IpoO Bob 


feHa Ha CPaBHUTeIbHO HeOOJbUINX MpOcTpaHcTBax (UsMYeCKUX, XHMUMYECKHX 
6uouOrMyecKHX YCJIOBH, YTO, KOHCUHO, CHJIbHO OTpaxkaeTcA Ha THAPOXHMH- 
CKOM pexkuMe. MMeHHO 3eCb CTaJIKHBalOTCA COBEPINCHHO MPOTHBOMOJOAKHBbIC 
) cocTaBy H CBOMCTBaM MOPCKHE H IIpeCHble BOAbI HM MpOTeKaeT pA Mpoleccos, 
SASAHHBIX’ C MpeoOpa30BaHHeM PeUHbIX BOL. 

SKcMepuMeHTaIbHO KapOowaTHoe paBHOBecue usyyalocb HaMM B TaraH- 
TCKOM 3aMBe B HIoe 1958 r. OMHOBpeMeHHO B JlaOopaTOPHHIX YCAOBUAX U3y- 
wach ero cTaOuibHocTrb. MeroquKka OblWia Ta *e, TO HU B MpebAy- 
MX uccmeqoBanuax (!, *). KoucTaHTbl NpM pacueTaX IIpHMeHAJIMCh MpexKHHe 
, *); KoocbbulMeHTE! AKTHBHOCTH — IIPHHATHIC BMeKTyHapOMHbIX OKeaHOJIO- 
meckux pacuetax (4, ®). Ha6mogenua mpoBoqusiuch B 10 nyHKTax OT ycTba 
Jioua u jlanpue, 0 BEIxoqa u3 TaranporcKoro 3amMBa (puc. 1). Cremeub 
[CICHHA PCUHEIX BO C MOPCKHMM BUZHAa M0 cosepraHHlo Cl, KoTOpoe KouIe- 
W0OCcb B mpesemax oT 0,05 Wo 5,29°/5,. : 
+B soge p. Jlona nepecpiunenue CaCOz B MOMeHT HaQJIOJeHuH OocTHraJo 
leHb OobUIUMX BenMuUH (17,7 pasa). OHAKO yxKe Mp CpaBHUTeIbHO HeOOJIb- 
OM cMelleHHH ee c MopcKol Bogoi (Cl = 0,427%,) HaOmofaeTca peskoe Ma- 
MMe CTeNeHH MepechieHuA mouTH BABoe. JlanbHeHNee CMeIIeCHHe C MOPCKOH 
YIOH BeweT K Ooee MeJWICHHOMY, HO HEYKJIOHHOMY TaeHHIO IepeCbmlIleHH7, 
BLIXOJa U3 3aNuBa OHO JocTuraeT 5,6 pasa (PHC. 2). Hexotoppili pasOpoc To- 
*K, BEpOATHO, OObACHACTCA CYTOYHBIM XOJOM [COz], pH u, SE a 
sd0 
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[COj] —noToMy 4TO HaOwIOJeHHA MPOHSBOMMIMCh XOTA H B TeyeHHe O1HO 


JHA, HO B pa3Hoe BpeMaA. | 
YMeHbIIeHHe HacbilleHHOcTH BoybI CaCOs oObaACHAeTCA He pa36aBJleHH 
pevHOH BOLI MOPCKOH, KOTOpad HMeeT B WaHHOM Culy4ae Oomee HH3KOe Hac 
menue CaCOs, a CABUroM BCcero KapOOHaTHOrO PaBHOBeCHsA. IIpu 9TOM_Ha C 
CTEMY OJHOBPeMCHHO BosfecTByeT PA npwuwH. Baxknenmen ABIIACTCA YB 
yeHHe pacTBopuMocTtu CaCOs mp pocTe HOHHOM CHuJibl pacTBopa. JloctatTow 
OTMeTUTb, UTO HpH usMeHeHHH [CI] or 0,05 Jo 5,29 %, nanenue KosppuLHeH 
AKTHBHOCTH JIS) HOHOB Co; 6bulo cooTBeTcTBeHHO oT 0,80 yo 0,045. yaae 
Band TakxKe mayenue KospPUNWeHTa AaKTHBHOCTH HOHOB Ca*’, HeTpyZHO MOACe 
TaTb, UTO pacTBopumMocTb CaCOs Bo3pactaeT 3a cueT STOTO B 28 pas. 
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Puc. 2. Wsmenenne acbillleHHOCTH Puc. 3. CpaBHuTembHbIe BeMUMHEI pH 
CaCO3 B Boye TaraHporckoro 3auBa (1) uS’/S; (2), Ha6mozaBlinecd B 3asHuBe 
8 VII 1958 r. (/) w paccuntanuple (//) . 
t 


IIporuponosoxHoe BOsqeliCTBHe — yMeHbUIeHHe pacTBopumocTH CaCQOs, 


BbISbIBaeT TIpH pocte S yBesHYeHHe KOHWeHTpalul HoHoB Ca‘: wu CO 3. Cols 

2%KaHWe MOCNeCAHAX ObICTpO pacTeT NpH yBeNMYeCHHH HOHHOM CHVJIbI PacTBO} 

4TO BHAHO H3 CuIeAyIoOuleH 3aBHCHMOCTH, BbIBeEMeHHOM M3 ypaBHeHHA BTOpP 
CTYNe€HH HCCOMUMalHH YYrouJIbHOH KUCJIOTHI: 

IcOg = eel , 

[H’]-f 

C yBeIMYeHHeM HOHHOM CHJIbI pacTBOpa, MPH HeCH3MCHHBIX MpOuHX Besue 

Hax, /’’ YMeHbUIaeTCH HecpaBHeHHO OpicTpee f’, Tak KaK ero BeMUMHAa If 


MOPUHOHAIbHa BTopoli cremeHu s3apsafa uoHOB COs; B uTore Awa aHHC 
culydad lpeBayIMpyloleH ABJAeTCH NepBad mpwunHa — yBemnMueHHe pai 
BopumocTH CaCO3, 4TO HM CKa3bIBaeTCA Ha YMCHbINCHHM MepecbIllleHy 
OgHako, MOMHMO IIpH¥HH (W3HKO-xHMHYeCKOrO XapakTepa, HMeeT 3HAaUeH 


HM Ouvosormyueckuh qdaxtop. Tloppmmenue 2*xH3HeZeATeMbHOCTU CUTOMIAaHKTO 


B 3aJIHBe B Pe3yJIbTaTe yJIyUIIeHHA MO CpaBHEHHIO C peKOlt TemNepaTypH 
WM AWHaAMHYeCKHX YCJIOBMM cnocoOcTByeT yMeHbieHHIO [COe2], a cmeqoBaTeJb 
noppiuenuio pH, pocry [CO,] u MepecbuueHHIo BOLI CaCQOs. | 

OTO MOXKHO IIpOcequTb Ha pc. 3, rye noMMMO cbakTuYeCKH HaGMOLaBLIh. 
ca 8 VII B Taranporckom 3aiMBe BemuunH pH u crenenu nepecpmenua CaC 
(S’/Sr), us0OpaxkeHbl 2TH 2%Ke BEIMUNHEI, HO MOMyYeHHBIe pacueToM, 
KOTOPOM IIPHHATO, uTO: 1) BOMa ACHCKaA MH MOPCKaA CMCIIHBaIOTCA B OTHOU 
HHAX, PACCUHTbIBAeMbIX MO cosepxKannio0 [Cl]; 2) Pco, armoccepbl HaxOQUT 
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paBHoBecuu c Pco, CMellaHHOli BogBI (IpH JaHHoli ¢ u S). [Ipessnuenue pH 
S’/Se, aktuuecku HaOmoxaBuiuxcs, Hak paccuvTaHHEiMu ykKas3blBaeT Ha 
MAHMe (OTOCHHTeTHYeCKOM JeATeMbHOCTH MaHKTONAa, aCCHMHJIMp yrouero: 
Oz. Crenenb sToro BOsAelicTBUA Obia ObI elle BbIIUe, CCJIH Obl He ObWIO HHBa- 
u COz 3 atTmoc peppl. . 

TH BbIACHeHHA CTaOHAbHOCTH MepechuneHus CaCOs, poOst Bodbt TaraH- 
OrckOro 3aJINBa, BSATHIC B TEX We JEBATH MYHKTAX ScTyYapus, ObWIH TMOMeILeHE 
TePMCTHYHO HSOJIMPOBaHHBIe COCYIbI,; 3aTeM Yepes BOZy B TeYeHHe 24 yac. 
0 6 4ac. B CyTKH) NposyBaica Bosfyx, muMeHHEI COs, ut0 coszaBaslo HMH- 
alluio yMeHbuleHux [COz] B Boye nox jelicrBuem cborocuHTesupyiolNx opra- 


ac. 4. U3menenne peauunn pH (1) u S’/S¢ (2) mpu cmeulenuy c oxeannyeckoli Bozo (S=35% 9) 


: PaBHOBeCHOM peyHoOk BoybI (2) H BOAbI p. Tyombr (6) (mo pacuery) 


‘H#3MOB. PesyJIbTaTbI MOKa3bIBalOT, YTO, HECMOTPA Ha peskoe NoBbINeHHe pH, 
MCTEMATHYECKH OMPeAENABLICECA CTEKMAHHBIM 3ICKTPONOM H MOBMeKUIee 3a 
Gol OobWIO pocT nepecbmeHHsA, BoALI CaCOs (go 20 pas), BbINaqeHus_ocay- 
a KapOoHaTOB He HaGuOJaocb. 

Cyja mo serkocTu u3sMeHeHui pH nox BauaHuem cofepxkaHua COs, mepe- 
IM€HHOCTbh Bogbt CaCOs, noyBep»keHa Bce BpeMA KOeOaHHAM. Tak, ecuH 
PM B3ATHH T1poO BoE B 3anuBe 8 VII Bennunua pH coctaBlAana WIA pasHblx. 
po6 8,54—8,78 nu nepecbileHHOCTb BoAbI CaCOs 6piia B Npesenax 5,6—10 pas, 

yepe3 3 WHA XpaHeHHA 3TUX Mpob Bemu4uNHa pH ynana No 8,13—8,43 u ne- 
€CbILEHHOCTh Zo 2,61—4,40 pasa. Ho npu ynanenuu CO2z mpoxyBaHHeM BO3- 
Xa (uMuTauNa dotrocunTesa) pH onsTb pesko Bo3spocio fo 8,62—8,99 un 
CPECbILLLCHHOCTb JIOCTHTIa OUCHb OONbIUIMX pa3MepoB. 

VimenHo crTaOusIbHOCTbIO MepecbileHHbIX pacTBopoB CaCOs OObACHACTCH 
PABHHTEILHOe MOCTOAHCTBO KOHIeHTpalut HoOHOB Ca‘ H ocobdeHHo HCO3 
NpHpoAHHIX BoRax. Ecau Obl He OblMO 3TOH CTAOHIbHOCTH, TO IIpH MerKOcTH 
sMeHeHua COz u pH HaGmofanocb Obl OMHOCTOPOHHEe TeYeHHe Mpollecca C CH- 
feMaTHYeCKHM BbINaqeHHem CaCOs B ocalOK, Tak Kak Nepexo| OCaKa BHOBb 
PacTBOp MPM HeHACHINEHHH 3aTpyAHeH HeOOXOMMOCTHIO MIPHCYTCTBUA M3- 
SCTHOrO H3ObITKa arpeccuBHOH COz. SaMeJVIeHHOCTh peaKIMH KaK B CTOPOHY 
IMaeHHA TBeEpLOU *asbl, TaK HU pacTBOPeHHA ee C SHAYHTCJbHBIM pg 
UCM OT PaBHOBeCHOFO COCTOAHHA XapakTepHa IH JaHHOH CHCTeMbI. OSTOMY, 
SCOMHEHHO, cmoco6cTByeT B JaHHOM CJly4ae MpHcyTCTBHe B BOLE 3aiMBa Opra- 
MYeCKUX TYMYCOBbIX BEIUeCTB, COepKaHne KOTOPbIX XapaKTepU3yeTCH WBeT- 
mrbio B 10—20°. <a 

Bce »xe pH MpoOOMKUTeEIbHOM XpaHeHHH mpo6 BOI irteiheare < Bay 
Ba yepes 7 Mec. HaOstoalocb yMenburenue BemuunHE! [AIk], a a oye 
1-4 npo6e npu [Cl] = 0,049°/,, or 2,63 no 2,36 MI-9KB/JI eee 
t 8,88 qo 8,45), a Bo 2-H mpobe [Cl] = 0,57%/5 oT 2,63 fo 2,36 M Bite 
OoTBeTcTBeHHO pH or 8,56 Jo 8,10). CueqoBaTesbHO, mpH mpok 
JIbHBIX CpOKaX Mpoucxo_UT BbiqemeHHe CaCOs H3 aren aeTN ah ae hs 
‘Tipu wopmanbyom wacpimenuu pewoit Borer CaCOs (S ay ) ae AS 
'¢ MOpCKOt JaeT HeGOMBUIOe NepecbIeHHe. ITO BUAHO Ha PHC. 4, TH Pp 


: Y i Bole, 
CHE] Pe3yJIbTaTbI pacueTa H3MeHeHUA BeMUMH pH u S’/S; B pewHoH ne 
} 


a 
4 


- 
B KOTOPOM JaBeHHe COz HaXOJHTCA B paBHOBECHH C MaplMaJIbHbIM AaBJICHHe 
atmoceppi u c CaCOs, B 3aBHCHMOCTH OT CTeMeHH ee CMeIIeHHA C OKeaHAM 
cKolt Boyou. Kak BuHO, CABUr KapOoHaTHOTO paBHOBeCHaA B peYHOH BOI 
MpPOHCXOAAMMH NO BAIMAHHeEM H3MCHCHHA MOHHOM CHJIbl pacTBopa, HU MOCTY! 
JI@CHH€ OJHOMMCHHIX HOHOB C MOpCKOH BOZOH OOycMOBJIMBaIOT HeOOJIbINOe TM 
pecbIIeHHe CMelUaHHO BOZO B oTHOWIeHHH CaCOs. 

Hakouell, paccMoTpyM cocTOsHHe KapOOHaTHOM CHCTeMBI pH CMeLICHHH pedHb 
BO OUHb MaJlOH MMHepamu3allun Cc MOpcKOH. B KayecTBe NpuMepa pacc4unTae 
HaCbINeHHOCTh BogbI CaCOs p. Tysompr (KombcKuH mosmyocrpoB), KoTopas 
TaK %Ke Kak H OOJbUIMHCTBO peK CeBepa, O6slaqaeT OUCH MasIOH MUHEpaH3, 
Hel (B aHHOM cyuae — ceHTaOpb 1950 r.— paBuolt 39,4 mr/m). Cozepx 
Hue COz MpuMeM JIA CMeIIaHHbIX BOX, HaXOJAULMXCA B COCTOAHHH PaBHOBeCH 
¢ atmocdepoli. IIpu cromb Masiom cogep»KaHuu HoHoB HCO; (12,5 mr/m) “Ca 
(6,3 mr/s) HacbILeHHOcTbh BoxbI CaCOs HuuToxHa (0,01 of HOpMasbHOH Bem 
ynubl). IIpu cmewleHuu ee c BOOM BapenteBa Mops B pesysIbTaTe yBeJIH4eHk 


‘COJep2xkaHHA HOHOB Ca’* uGO, (3a cueT Gombmelt, vem B peke, BeauunHEl [All 
H CABHra paBHOBeCHA) HaCbINIeHHOCTb BObI CaCOs pacrer. 

IIpu pas6apeHuu peyHoli BOAbI MOpcKOM mpuMepHo ByABoe ([C]l] = 9,56°/¢ 
HaCbII[@HHOCTb CMelWaHHOH BOJbI Bce elle cocTaBAaeT WHuIb 0,40 oT HOpMad: 
Hol Bemuuunpl. B npesese, mp O4eHb OOABIIOM pa3OaBJIeCHHH MOPCKOH BOO: 
HacbillleHve OM3KO K HOPMaJIbHOMY, HeCKOJIbKO MpeBbllliad ero, Tak Ke Ké 
HM BO BCCX MOBEPXHOCTHbIX BOJaX OKeaHa. 

BuBogop. 1. Boxe scryapveB HMeIOT BeECbMa pa3JIHYHYIO CTeMeHb Hacl 
meHua CaCOs, 3aBHCALLYy!O OT HACbIIeHHA PCYHOH BOLI HW ObICTPO MCHAIOLLY1OC 
10 aKBaTOPHH B 3aBHCHMOCTH OT CTeMe€HH CMCWICHHA PeCYHOH BOJbI C MOPCKO) 

2. Tipu cMemieHHu pe4HBIX BON, MepecbIllleHHbIX CaCOs, c MOPCKHMH Hac} 
WLCHHOCTb CMelIaHHO BObI NaaeT; HaoOopoT, ecJIH BOfa peKH HeHAaCHILLel 
‘CaCOs, TO HaCbINLeHHOCTb CMeIIaHHbIX BOX NOBbIMAaeTCA. OTO ABJICHHE HeJIb! 
OOBACHHTb TOJIbKO aJIMTHBHOCTbIO, — OHO CBA3AHO CO CJIBHIOM paBHOBeC: 
KapOoHaTHOH CHCTeMBI. 

3. J\is peYHbIX BO, B KOTOPbIX cosepxaHHe COz HaxOJUTCA B PpaBHOBeCc 
‘C NaplWWaIbHbIM aBsIeHHeM COz B aTMocdepe H KOTOPbIe HOPMaJIbHO HaCcbILe 
‘CaCOs, cMeuleHHe C MOPCKOM BOOM BbI3bIBAeT HEOOJIbIUOe MepecbILeHHe BO, 
CaCOs, 9TO MoceqHee MOKET elle YBeEIMYHTbCA NOX BMAHHEM (POTOCHHTeT 
“eCKOH J[CATCbHOCTH wIaHKTOHA. j 


TuypoxumMuyeckni MHCTHTYT Iloctynuso 
Akaylemuu Hayk CCCP 5 III 1959 
r. HopoyepKacck 
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Hokaango Akanemun Hayk CCCP 
| 
| lr. E. JIASAPEB u C. A, YINAKOB 


ONbIT OMPEAEJEHWA MOLWIHOCTH JIbNA B AHTAPKTHIE 
NO FTPABHMETPHYUECKMM JAHHbIM 


| (I]pedcmasaeno axademuxom Jl. H. Ulepoaxosuim 14 II 1959) 


| Alia onmpeyeneHua MouHocTH JeqHuKOBOrO TOKpoBa AnTapKTHAbI M ompe- 
PCHHA YPOBHA NOACTHMalolulero KaMCHHOTO JIOx%Ka B HACTOAIee BPeMA, B OC- 
OBHOM, IIPHMeHAeTCA celicMuyecKad pa3Beqka. I]popeqenue celicmuyeckux 
a00T TpeOyeT CpaBHUTeIbHO OObINOH BaTpaTbl BpeMeHU (Gomee 2 ac.) Ha 
@KNOM MyHKTe. Kak moKasa onbit pa6ot 2-% Copercko anTapKTuyecKoli 
<CHeJMIMH, B YCIOBHAX BHYTPHKOHTHHEHT@IbHBIX CAHHO-TPaKTOPHBIX’ I10- 
OOB CeHCMHYeCKHe SOHJMPOBaHHA MOFYyT MpOBOAUTbCA He Yale, YeM Yepes 
5—50 KM. Kpome Toro, 43-3a MOULHOFO CHEXKHO-PHPHOBOTO CJIOA, MOKPbIBAaIO- 
(efO JIeqHHK 1oxKHee 68°30’ 10. I., OTPaxKeHUA Ob MOMyYeHBI HE BO BCeXx 
YHKTaX, a TOUHOCTh OMPeeICHHA TOJIULMHbI Iba MecTaMH MOHMxKeHa. Tak, 
a yyacTKe 245—375 Km mpodusia, ugyurero or MupuHoro B ruiy6b MaTepuka, 
ficmuyeckne JaHHple 2-H u 3-H (®) CoBercKHX aHTapKTHY¥eCKUX IKcHeTMLMH 
MOULHOCTH JICQAHOrO MOKPOBa MecTaMH pa3uHyaioTca oO 600 M. 

Bosipuive paccTOAHUA MEY TOUKAMH CelHCMO3O0HJMPOBaHHA, a TaKKe Be- 
OATHOCTb 3HAYHTEIbHbIX OWIMOOK B OTACJIbHbIX MYHKTAX MPHBOAAT K BBIBOLY, 
O CeHCMHYeCKHH MeTOJ, HEOOXOJMMO KOMIWJICKCHPOBaTb C TpaBHMeTpHyecKuM, 
OTOPHIi MOXKeT [aTb WeHHbIe JONMOJHUTeIbHbIC CBEJCHHA O MOMHOCTH JIba. 

Pa3HOCTb aHOMaJIHHi CHJIbI TAXKECTH B ABYX MYHKTAX OMpeyeAeTCA pasHy- 
OM TOJMLMHOH JIba, PpasIMYHOH MOLHOCTbIO 3eCMHOM KOPbI B STHX MYHKTAX, 
TakxKe H€paBHOMePHbIM pacipeeJeHHeM MJIOTHOCTeH B TOJIMLE KOPbI, OCOOeH- 
0 B €€ BEPXHHX COAX. OTa HepaBHOMePHad MJIOTHOCTb MOxKeT ObITb BbISBaHAa 
AKONJIEHHeM JICHHKOBOM MOpeHbI (MOHMKCHHOH IVJIOTHOCTH), HHTpy3HamMu 
SM2KEIbIX OCHOBHBIX HM YJIbTPaOCHOBHBIX MOpOg UH T. J. 

JiId OWCHKH MOULHOCTH JeqOBorO NOKpoOBa, MOAOWBa KOTOPOrO MpeAcTaB- 
eT CaMylO OJIH3KYIO AKTHBHY1O MIOTHOCTHYIO rpaHully, HeOOXOAMMO MOMBI- 
aTbCA OTICIHTb BAHAHHE 9STOM TpaHUIbl OT BAMAHHA Oosee rtyOOKUX 
aKTOPOB. 

C wembio BEIpPaSOTKH MeTOAMKH OMpeAeMeCHHA MOMHOCTH JIbAa TO aHHbIM 
DaBHMeCTPHM HaMH Obl BHIOpan Mpovb AAHHOL OKOIO 25 KM, MYULMH OT 
epera B paiione Mupnoro B ruy6b MaTepuka. Celicm“yecKue M rpaBuMeTpu- 
eCkHe MYHKTbI, ONpeqeeHHEIe Ha 3TOM Mpoduse yepes 1—2 kM, JIMOO COBMe- 
eHEI, IMO pacmosoxenbi He Jaee 500 m Apyr or Apyra. UcKmouenue cocras- 
eT ub MyHKT Ne 1, rye ceicMO3OHAMpOBaHHe HE MpPOBOHJOCH. 

TOUHOCTS ONPeACMCHUA TOJIMHHBI Mba CeHCMHYCCKHM M€TOXOM MOXKET ‘ObITb 
PpeqBapuTenbHO mpuHATa + 25 M, a OMpeeseHHA AHOMAJHM CHVIbI TAKECTH 
1,4 mrua. 

Kak noka3aiu onpeeseHHa MIOTHOCTH JIbda, B3ATOTO H3 CKBaxKHH, H pac- 
[eTLI H3MCHCHUA MIOTHOCTH wba c riyOuHOH, 100e3HO cooOuLeHHbIe Ham C. C. 
SANIOBLIM, CPCHAA MIOTHOCTb Jba MpH eFO MOLHOCTH 600—700 M OuM3Ka 
¢0,9 + 0,02. IInornocTh nopog, MoscTHMAaIONLAX JIEHHUK, TO 9 o6pasilaM, B3s- 
IM U3 KOPCHHBIX BbIXOJOB B 3TOM palioHe H MCCJICAOBAHHDIX OAHUM U3 Hac, 
OcTrapnaeT 2,8 = 0,05. CaeqoBarTebHO, PaSHOCTb MIOTHOCTEH mex — es 
; 99 


ba 
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ci 
HBIe MOpoyb paBua 1,9 r/cm®. Takasa Ooublad pasHOCTb IJIOTHOCTeH Mpeycral 
JIde€T YCJIOBHA, BeCbMa OWlaFONpHATHbIe AA MpHMeHeHHA TpaBHMeTPHUCCKO! 
metona. Ec Obl H3MeHeHHA aHOMaJIMit CHIbI TAXKeCTH ObWIM athens 
TOMbKO STO rpaHuLeli, TO TOUHOCTb OMpekeMeHHA MOULHOCTH JIbLa STHM MCT 


mom cocraBusia Ob + 18 M, UCXOZA U3 H3BeECTHOH POPMYJIbI MPHTAXEHUA IIVJIO! 


KO-lapaJWJIeIbHOTO CJIOA WH OWMOKM OMpeeeHHA Ag + 1,4 mra. | 


Soy Pe ge ee a — plein gS: 


{ 
Puce. 1. J wu 2 — pervonanbubtli dou, NomyueHHbIt Mepecuetom aHomasuu Byre: J — na BBICG 
10 xm, 2 — ua Bpicoty 5 km; 3 — rpaBuTall\MoHHEIi adcbekT bya (c OOpaTHBIM 3HaKoM); 4 — : 
THOH@JIbHBIM (OH, NOJyYeHHbIM «focbinkoH»; 5 — MOBepXHOCTh aHTapKTHYECKOTO JIeMHHKOB( 
wluTa; 6 — yposenb mops; 7 — rpannila pasyema me — KOpeHHbIe NOposbl NO aHHBIM rpaF 
MeTPHU (perHOHaJbHbIM cboH — TpaBHTallMOHHbI a¢cbekT Mba, B3ATbIH Cc COpaTHbIM 3HaKko! 
8 — rpaunulla paslena eq — KOpeHHbIe NOPOIbI NO JaHHbIM PpaBMMeTPHH (perHoHaJIbHbI (OH: 
aHoMawHua Byre, nepecuutaHHas Ha BhIcoTy 5 Km); 9 — rpaHHlla pasfeta seq — KOpeHHBIe } 
PpOAb MO jlaHHbIM CeHCMO30HMpOBaHHA 

d 


AHOMAJINA CHJIbI TSOKECTH B pelykuHH Byre Oplia BbIMHCJIeHa HaMH C TG 


HOCTbIO NpoMexyTouHOro clos 0,9. Tak Kak NoycTHsatoulee Ox*Ke, NO LaHHh 
CeHiCMO3OHJMPOBaHHA, HaXOMMTCH Ha MCCeAyeMOM yUacTKe HH%KE YPpoB. 
MOP, TO, BBOAA B aHOMasiMIo Byre nonpaBky 3a peslbed sTOrO OKA MyT. 
«OCbINKH» ero BMaHH JO YPOBHA OKeaHa JOMNOJIHMTCIbHBIMH MaCCaMH C IVIt 
HOCTbIO 1,9, MbI NOJHOCTbIO YUHTHIBAeCM MIPHTAKeHHe COA Mba. «JLOCHINK 
MpPOUSBORUNACh JIMIUb B TeX MyHKTaXx, rye celicmuyeckue M rpaBHMeTpHuyecK 
TOUKH COBMEMLEHbI, 10 POPMYJIe MIOCKO-NapaJIeNbHOTO CJIOA, a TaKKe M0 I. 
metke Tam6ypuesa. I[pumenesne nocaequeli Jano HeOombuIMe pasnn4na, 
sHaueHuax Ag (40 2,5 Mra) mHUIb Qa MyHKTOB NoNe 2, 4, 5, ll u 18. . 
Ipauk anOMaJIHH, BBIMHCIeHHOM TakKHM O6pa3om (puc. 1), mpegcTaBas, 
coOol aBHO MOHMKAaIOWLyIOCA KPHBYIO, JIMUIb H€3HAYHTEbHO OCJIOXKHEHH! 
Ha yuacTKe MeKAy NyHKTaMu 2 u 5 JOKaIbHOH aHOoMaHeH. Ecnu npene6pe 
elo, CrviaMB KPHBy!lO Ha JaHHOM y4aCTKe, TO MOKHO CUNTATb, YTO TAKUM OOf 
30M HaMH Obi NOYYeH PCrHOHATbHbIN TpaBUTaltHOHHBI (OH, OCBOOOK EHH! 
OT BIMAHHA JIba M HeEOLHOpOAHOcTeH B BepXHHX COAX 3€MHOHM KOpHI. 
Kpome Toro, BEIMHCIeHMe PerHOHaMbHOFO (boHa ObIIO MpoUsBexeHO Mepect 
TOM aHoMasiuH Byre no nanetke Anyzpeesa (') Ha BbicoTH 5 uw 10 km. Pervonad 
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If (POH TIpH MepecueTe Ha BBICOTY 5 KM JIM RaHHoro yuacrKa XOpOUlo corsia- 


eTca C pesyJIbTaTaMM Tipe bilyurero Metoqa u COBE€pImeHHO HE OTpamkaerT 
MAHHA JIOKAaJIbHOH aHOMaJINH. : 


KpuBble perMoHasibHoro (ona, NOMyUeHHbIe «OCHINKOLy mepecueTOM Ha 
ICOTY, OU€Hb OM3KH K KPMBbIM rpaBHTalluonHoro spbexta Jbla, Jexkalyero 
Ie ypOBHA MOpsA; MpuyeM adekT B3AT c OOpaTHBIM 3HaKOM. STO MO3BoMAeT 
elatb BbIBOJ O TOM, YTO Harpyska, CO3qaBaeMad JIbYOM, Ha MCCMeyeMoM 
ACTKe M30CTaTHYeCKH KOMINe€HCHpoBaHa (*). PasymMeerca, no mpoduuio Ha 
—30 KM HeJIb34 ClelaTb BEIBONa 06 u30cTAaTHYeCKOl KOMMeHCALMH MOLLHOL 
MHMKOBOK TOM Bceli Bocrounot AnrapxtTugnt. Ho ecnu Trakopad cyulect- 
eT, TO M3 STOFO MOMOMKeHUA BHITeKAeT CEACTBHE: XO KPUBOH perHoHaMbHOro 
Ha MOXHO MpHHATb OMHAaKOBbIM C XOMOM rpaBHTaMouHOroO aibeKta bla, 

TOrO C OOpaTHBIM 3HaKOM. OTO OGCTOATeIbCTBO MOXKeET ObITh MpakTHYeCKH 
MOJIb3OBaHO IPH MOcMeWyIOULNX UccTeqOBaHUAX. 

C [pyro cTropoHbl, MoxKHO MpoOBecTH pacueTH! MOLIHOCTH JIbka m0 ocTaToU- 
M Ag aHoMaltHH Dax, CHAB BAMAHWe perMoHambHOro (ona, NOyYeHHOrO 
pecueToM aHoMasuu Byre ua Beicory. CuuMaad peruoHabubili (ou, nomyuen- 
IM Ml€pecueTOM Ha BBICOTY, Mbl He YUHTbIBACM AHOMAJIHH, BbISBaHHOH H3Me- 
IHHe€M MJIOTHOCTH B BeEPXHHX CJIOAX 3eCMHOM KOpbI. Orciosa 30HbI 3HaUHTesIb- 
TO PaCXOMK CHA MOIMLHOCTH Mba (M0 pe3yIbTaTaM celicMopa3BeqKM HM Tpa- 
pa3BeqKH) MO%KHO CYHTATb aHOMAJIbHbIMH MO MIOTHOCTH MOACTHMAIOULUX 
por. 

MouHocrb Jiba BHIYHCIMIM, WPHHUMad, YTO OHA M3BeCTHA JIMLIb B MYHKTEe 
12. HanOonee npocro sta MoulHocTb ompesemnetca m0 dopMyvle AIA 6ecKo- 
YHOrO MVIOCKO-MapaIeIbHOrO COA. OHAKO, BCJeACTBHe HETOUHOCTH 9TOLi 
/PMYJIbI, B MYHKTaX Hal yruyOJeHHAMHM MOAMeAHOrO pembetpa MOWHOCTh Jbfa, 
(UMCJICHHAA MO pesyJIbTaTaM TpaBHMeTPHYeCKHX HaOJIOLeHHH, OyeT MeHBIIE 
CTBHTeJIbHOH, a Ha BOSBbILICHHOCTAMH — OovIbUIe, T. €. pembec) NoAcTuat0- 
PO JlOx*Ka MOMy4aeTCA HECKOJIbKO CrviaxKeHHbIM. I]pu STOM BeHUMHA OWIMOKH 
MCHT OT MepeceyeHHOcTH MosmesqHoro pembepa. OOnMHO mMmpHMeHAeMBIH 
akUX Cly4aax NMOMOop pembedba MVIOTHOCTHOH rpaHUUbl M0 NaleTKe, XOTA M JaerT 
MJIOXHE Pe3YJIbTAaTbl, MpeACTaBIAeT TPyAOeMKYy!O HU, JO H3BeCTHOM cTeneHH, 
MMUTHBHY!O onepanio. TlosToMy MBI PpelIHJIH BOCMOJIb30BaTbCA Me€TOOM, 
JIOXKCHHBIM B paOote 5. B. Hymeposa (°). Oror MeToy He NOJyYH MpakTH- 
KOrO IIpuMeHeHHa (2), XOTH OH OMHCaH B page padoT (*, 4, °, 7), mpHuem 
a3bIBalOcb (*), UTO JIMUIb MpakTH4ecKad MpoOBepKa cmocoOa MO3BOJIMT OKOH- 
TeJIbHO OCHHTb YCJIOBHA H Mpeesbl ero MpHMeHeHHA. 

Pe3ysIbTaTbl ONpeeeHHH CHJIbI TAXKCCTH Ha AaHTaPKTHYCCKOM KOHTHHEHTE 
OBCJCHHbIX B KOMMJIeKce Cc CelicMOpa3BeKOH) aloT MaTepHall AA WpakTH- 
CKOrO HCNONb30BaHHA cmoco6a Hymeposa. 

Tak Kak yIJIbl HakJIOHa MOTHOCTeH TpaHHUbl WA aHHOrO popula He- 
uu (oT 0 go 8°), TO pacxoxKJeHHA B pesysIbTAaTaX ONpeeJIeHHH MOLMLHOCTH 
a m0 PopMywe MMOCKO-NapasebHOrO Coa HM 10 MeToxy Hymeposa nosy- 
BI TOMbKO B nyHKTax: NeNe 1 (—20M), 2 (+30), 4 (+ 20M), 5 (—l5™), 

(—20 m), 18(-+40m). BBegenue nompasku Hymeposa yayumaer pesybrar 
TepliperaluH rpaBuMeTpHuecKuXx anHbrx. Ilosromy, Korya HeOOXOZuMO M0- 
YHTb BO3MOXKHO Oovulee TOUHOR MpeACTaBACHHE O pembetpe MOACTHAIOMerO NORA 
WHTepiperaluio Mpesnosaraerca MpoOBoHTb 10 MeToyy HymepoBa, MoxHO 
CCUHTATh pallMOHaIbHOe paccTOAHHe MexKy TpaBMMeTPHYeCKUMM MyHKTAaMu 
Ipomusi0 B 3aBMCMMOCTH OT MpeANOMaraeMO MOULHOCTH JeOBOTO NOKPOBa. 
CcTOMHHe M@KTY NyHKtaMM Mp 9TOM He AOJKHO MpeBbIaTb TpexXKpaTHOU 
ILHOCTH JIba. 


BbBIBOZ bl 


1. Jl1a onmpegqenenua MOULHOCTH sIeqOBOro MOKPOBa AHTapKTHbI TpaBuMe- 
WYeCcKad pasBelKa JOKHAa CHCTEMATHYCCKH MIPpHMCHATHCA B KOMINICKCE C CCH: 
MYeCKOH pasBe{KOH. ITO NOSBOJIMT HE TObKO NOMYYHTS Goulee TOUHBIE AHHBIe 
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O MOLLHOCTH JIba, HO U CleaTb pA BbIBOLOB O CTPOCHHH 3CMHOH KOpbI 10] 
JIbI,OM . | 

2. Tipu unrepnperanun rpaBHMeTpHuecKHX JaHHbIX PerHOHAIbHBI (po 
MOXKeT ObITb OMpememeH MepecueromM aHoMaHMH Byre Ha BBICOTY. . 

3. Ecam cyiecTByeT H30cTaTH¥ecKad KOMMeHCalHA JIEOBOTO MOKPOBa H 
3HaUHTeIbHOM nomayu Bocrounot AHTapKTHJbI, TO PeETHOHAJIbHbIM (POH MOXKH 
IpecTaBuTb KPHBOM TpaBUTalHOHHOPO s*PekTa Mba, eK Aalllero BbILMe YPOBH 
okeaHa, C OOpaTHbIM 3HaKOM (rpapukom nonpaBKu Byre npu o = 0,9). 

4. IIpumenenue metoga B. B. Hymeposa MoBplliaeT TOUHOCTh onpeyzeseHH 
MOWHOCTH JIba NO PpaBHMeTpH4eCKHM aHHbIM. BpruncieHHe MOULHOCTeH TI 
39TOMY cnocoOy pallHOHaIbHO NpPOBOAUTb pH paccTOAHHM Me@xy rpaBuMerTp! 
YeCKMMH MYHKTaMH, HE MpeBbILIalouleM TPeXKPaTHOM MOULHOCTH JIbka, YTO BO 
MO?KHO IIPH HeMpepbIBHOM MpOduIHpOBaHHU B YCJIOBHAX TyCeHHYHOTO MOXoOR 

Bripaxaem OlaroqapHocTb mpodeccopam B. B. PegnrmcKkomy, B. A. Ma 
Huukomy HII. A. Ilymcxomy 3a MOMOIb HM COBeTHI, a Take Mmpodeccop 
C. C. Banosy, O. K. Kougzpatnesy, C. C. Jionatany uC. A. Manuaosy 3a JK 
Oe3sHOe MpeOcTaBMeHHe aHHbIX MO TVIAWHONOTHH MW CeHCMHYeCKON pa3sBeKi 


Mockosckul rocyapcTBeHHbIii yHHBepCHTeT Tloctynuso 
um. M. B. JlomoHocopa 12 II 1959s 


UWHTHPOBAHHAS JIMTEPATYPA 1 


15. A. Ana pees, Tp. Bcecow3H. H.-H. HHCT. pa3BeqouH. reodus., B. 3, 6 (1950 
21. UW. Jiyxaspuenxko, Ipasumerpwyeckaa paspeyka Hwa HebTs u raz, M., 195) 
3 E. H. Jiioctux, Tp. Peodus. uyct. AH CCCP, Ne 38 (1957). 4A. K. Matopm 
Ko, Merogbl aHaMTHYeckOro NpOAOMKeHHA AHOMAJIMM CHIBI TAXKeCTH HM UX MIPMORKeHnHe K 3} 
yauam rpapupaspeaku, M., 1956. ° B.B. Hymepos, JAH, NN 21, 569 (193¢ 
6 JI. B. Wetpos, Ipuxa. reodpus., Ne 16, 161 (1957). * JI. B. CopoKxun, pap 
MeTpHA HM rpaBuMeTpuyecKkan pasBeyka, M., 1953. §® Mxcopm. 6ioma. CopercK. aHTapKTH 
skcnequuuu, Ne 1, 80 (1958). 
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Hoxsann Akanemun nayr CCCP 
1959. Tom 126, N 2 


TEO@®H3HKA. 


A. ll. XBAH 


TOUHOE PEWIEHHE YPABHEHHMA Ti0JIf BETPOBbIX BOJIH 
HA CHJIBHO MEJIKOBOJHOM MOPE 


| (Tpedcmaéaeno axademuxom B. B. IMlyaetikuncim 7 IT 1959) 


_B pa6ore B. B. Myuefkuna (*) Obi Halen TOUHBI HHTerpan ypaBHeHus 
IA BETPOBbIX BOJIH B OKeaHe H MOKa3aHO ero *usnyecKoe 3HayeHHe. Peumte- 
H€ aHAJOTHYHOK 3aaun WIA MOPA MpOM3BO/bHOH rayOuHE! H mupeyctaBaser 
JIbIUMe AaHAaIUTHYeCKHe TpyAHOcTH. B cBA3H C STHM B HacTOAUeH padoTe MBI 
‘PaHHYHMCA pelleHHeM 3aauH [VIA CJIyYad pe3KO M@JIKOBOAHOTO MOps, Kora. 
AHOBATCA 3AKOHHBIMH CJIe€LYyIOUlHe YMpoUuleHHuaA: 

1. [IpeneOperaem norepeli sHeprMH Ha BHYTpeHHee TypOyeHTHOe TpeHHe 
) CpaBHeHHIO C MOTEPAMH H3-3a YaCTHYHOTO pa3pYIeCHHA BOJIH Ha MeJIKOBO- 
pee (°). 

2. ®asopaa ckopocTb B cJly¥ae CHJIbHOTO MeJIKOBOAbA Ompesersetca Mo: 
BBECTHOH opmyvie 


(gH) (1) 


Ha ocHOBaHHM 3THX yMpolleHHit uMeem: 
1. Ilo dhopmye (121) u3 (?) KpuTuueckoe BpeMsa mpoOera BowH Ha pe3sKOM 


EC BOAbE paBHO 
ce fu pl S20, 


tap = Dee Oo Ler 


; (2); 
8 H 
rs nepvoy BOUT — NOJIYBbICOTa BOJIHbI?: % = Qn oe > Ube K— AJIMHa BOJIHBI;. 


u 3TOM 7 /A}< 1,0. 

2. 3a Bpemsa typ BOJIHa Ha MeJIKOBOfbe OyfeT TepATb B eMHULy BpeMeHH 
pacueTe Ha e€MHUILy NOBepXHOCTH MOP HeKOTOpy!o JOuIO cBoeH sHepruu cL, 
€., YUHTHIBan (2), MOULHOCTb, TepxHeMaaA Ha MeJIKOBO/be, paBHa 


“in ch. Re. (ORs / 
Ve ee Tae (8) 


ecb E = 1/, gr? — aueprua BOJIHbI, IPMXOAAMadcA Ha CAMHMILy MOBepXHOCTU 
px; © —HeKOTOpHI KosppuINeHT, YIHTHIBAIONIMM MOTepH SHEPrH BOK MO}. 
HCTBHeEM Me€JIKOBOJbA, KOTOPbIli MOfviexKUT OMpefeeHuiIo H3 HaOwOZeHM 3a 
wueHvem. Huxakux JOMOuMMTebHEIX Upesnonomenul 06 © TyT JeumaTb 
- Oye. 

3. B naperpeHHyio rpanb BOLAHOM IIpHsMbI C MOUlaqbIo ocHOBaHua | x dx 
omuT moToK sHepruu WD, = (ECpp)x, TAC Crp —TPyNMOBad CKOPOCTb BOJIH, 
BHasl B Halem cuyyae cpasopoli. Ha paccrosuun dx BOJIMbI yClleBator NOJyaHTb 
CKOHeYHO Masloe UpHpamenue aHeprun. Tlostomy 43 MojBeTpeHHOM CTOpOHbI 
IXOIMT MOTOK Gombe BemMUMHE! Dysg, > Dy. B pes3ysibrare Ha eQMHMILY 
IBEPXHOCTH MOpPA Taka IIpH3Ma JOJWKHa TepATb MOULHOCTb, Kak ObI «BbICa- 
IBAeMYIO» IIOTOKOM 3HEprHW B OTKPbITOe Mope: 


(6) (Ec,») Ole 
— y/o Baar 
my pg errr (4) 
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oer 


Te p—IJOTHOCTh BObI, g—ycKopenue B Toe TaxecTH. MomlHocTb, Nept 
yaBaeMY10 BOJIHAM OT BeTpa, MOXHO BbIPa3sHTb XOPOWO NpoBepeHHOH PopMy.O 
(173) us paGorst (*), rye aspoyquHamuyueckuh KoappuuneHT y C MOCTATOUHEI 
IIpHONMKEHHEM MOXHO NOMOKUTS UponopunonampHbiM r/R (R= h/2r): 


RGN, ES u a: 
Wo=% ee V—oe); nO ets Pe (é 
Syecb p’ —muoTHocTb Bo3sqyxa; V —cKopocTb BeTpa; x — Kos PuuneHT Mmpt 
NOPWHOHAJIbHOCTH, ONPeeJIMeMbIH ONbITHDIM TyTeM. 
Ypapyenne GasaHca 9HeprHH BOJIH Ha CHJIbHO MeJIKOBOAHOM MOpe HB 
ocHopanun (3), (4), (5) 3amucbIBaetca, TaKHM OOpasoM, B Buse 


OE 


Rae W.—Wu—W,, 
Muu 
or G r , TE OL 3), Eye Or 
per a = el RO VP pet Pe ae 
‘Coxpatum o6e uacru (6) Ha f M pa3sqemMM Ha FP 
Dy a eo, lal fie), on 2 san 1/y %/_ Or H 
2TH S =4V op 2 (SF) PT gl ( 


TIpu ycraHoBuBlieMcaA BOJIHeCHHH Ha O¥eHb OOJIbIIOM PaCCTOAHHM OT HaBe 
peHHoro Gepera (Or /Ot =O u Or/Ox =O) BomHbI JOcTHraloT Ha MeJIKOBOL: 
IPC eMbHbIX Pa3MepOB, BO38MO%KHLIX HpH JaHHoK cKopocru setpa. Hs ( 
OYCBHAHO B 3TOM culyyae, 4TO TpefeswbHad MOJYBbICOTa BOJIH Ha Ppe3sKe 
MeJIKOBOJ[be paBHa 


lo = (V 


| 
ey 
| x 
|= 
aa 
>|> 
a 
Ae 


B TIOJIHOM COOTBeTCTBHH c cbopmyvon B. B. IWynetikuna (264) us (*) (HecKouB’ 
uHaue MOCTpOeHHOH) H Hale dopmysiol (14) us (7): npexenbHaa NovIyBBICO 
BOJIH IpONOpMOHAabHa NepBOM CTeMeCHH OTHOCHTEJIbHOH CKOpocTH BeTpa (V — 
M KOpHiO KBaylpaTHOMy v3 ruyOuHst Mops V H. 

SaMeHuM TepBbli ueH MpaBol yactu (7) Ha 72 M pasyemMM Ha Hero E 
ypapueune. Ilyrem nepexogfa or aprymentop ¢t Hu x uM cbyHKuMM r kK Ge3pi 
MePHBIM apryMeHTaM t HW & u OespasMepHOl (PyHKUMU y NpHAeM K ypaBHeH 
M1OJId BETPOBbIX BOJIH Ha Ilpef[eIbHO MeKOM Mope: 


el a ler B42 Se an 
Ot Ge” 
rye 
ae _ me F2dx me reat 
ae fo ? de = 2 Tg PH’? dt = > Fy ( 


| 


Ypapnenne (9) QOomMKHO YyOBJETBOPATL CJeAYIOMIMM KpaeBbIM yCJIOBUS 
BbITeKAIOWMM H3 (u3HKH paccMaTpHBaemMoro ABsIeHHA: a) mpHt=—O0 = 
Ha JIOOOM paccCTOAHMM OT HaBeTpeHHoro GOepera €; 6)mpyw&—=—O0 y=—On 
JKOOOM CpOKe pa6oTbl BeTpa Tt. 

B ormmune of avHalOrMuHbIxX ypaBHenuit quia oKxeana (!,%) u yaa MC 
MPOH3BOJIbHOH TuiyOHHbI (HO He IpefebHO Maso rsyOunwl (?)) ypaBHenue 
CHMMETPHYHO OTHOCHTEJIbHO YaCTHbIX IpOM3BORHbIX Oy /Ot U Ox / OE. Floste, 
YaCTHble peiueHuA OyAyT OfHOTHMHbI: |) MpW pasBuTHH BOJH BO BpeMeHH Bie 
OT HaBeTpeHHoro Oepera (ycoBue Ha OeckOHeyHOcTH =o) Oy/0E=O0 (E 
t == (), 4 ==.0) 

7 Ae ( 


3.04 


TIpH YCTaHOBMBINeMCA BOJHEHHH (pH GosbuoM c 


co) On/dt=0 (npu E=0, y=0) poke pa6orbl Berpa, 


apres th Gs (12) 
_Noanoe pemenue (9) Ip saqanHEIx ycnoBnsax a) u 6) HaxOMTCA upesBBI- 
HO MpOcTO KaKHM-JIMO0 M3 MS3BeCTHEIX MeToJoB (°), HallpHMep, BBeqeHHem 
pasMepHOH KOOp,HHAaTHI s = 17s : 

t+ b 
4 = th (3 -F}. (13) 


B mpeoOaqatouem OoubIMHCTBe KpaeBbIX 3afay BemMuMHa b aBaaeTca 
OSHAYHOH (byHKi\MeH CBOHX apryMeHTos 1, & B uatleli sagaue KpaeBble 
OBA SafaloTCA Ha AByX NPAMBIX, MepeceKalouluxcA MOA MpAMbIM yrJiOM. 


Sh 
tS 
AN 
FEN 
ED 
HE 
A 


4 
Puc. 1. [lone serpossix Bown (t, €) Ha pesKo MenKoBogzHoM mope (H/A< 1) 


Myly STOrO UCKJNOYVaeTCA OAHOSHAUHOCTb Ob UM, KaK YBUMM Jasee, PyHKINA 
-,&) He MOXKeT ObiITb BbIpayKeHa TeOMeTPHYeECKH TaKOM MOBePXHOCTbIO. 
rKO yOeUTbCA, YTO 


n= th{=F4 7541, (14) 


PXHHM 3HakK cooTBeTcTByer yacTHomy pewleHuio (11), HWKHAM 3Hak — yacTs 
My peweHHto (12). 

Teomerpwueckoe Bbiparkenve cpyHkunu 7 (t, €) WaHo Ha pwc. 1. Hatigenuaa 
BEPXHOCTh pacnayaerca Ha J[Be WHJIMH[pMyeCKWe MOBepXHOCTH (B OOIIeM 
Bice CcJlOBa), KOTOpble MepeceKatorca Mexyy coOoli no pedpy OA. ro 
OCKad KpHBas, Jaloulad MpoeKUMIO Ha MwlocKocTb tOE B Bue IpAMoH OA’. 
BOE KKPbINO», CMycKalolleeca K OCH Ot, OOMaMaeT HallpaBMAIOWNIMMH, KOTOPbIe 
UC4Hbl ypaBHenuem (12); oOpasyiomlMe 9TOH YacTH MOBepXHOCTH NapaJ- 
IbHBI ocu Ot. IIpaBoe «Kpblio» OOJlafaeT HallpaBJAIOU[MMH, KOTOpble oMpe- 
eHbI ypaBHennem (12); oOpasyiomne STO YaCTH NOBepXHOCTH MapaJINeNbHbI 
u O€. 

Bo Bcex TOUKAaX «KPbIIbeB» yOBJIeTBOpAeTCA OCHOBHOe ypaBHenue (9), 
TouKax camoro peOpa OA mpousBogHble 07/It u On/OF MCHBITHIBAIOT pa3spbIB, 
NOTOMY OHM MOryT O6/afaTb JBYMA 3HaveHHAMU, B 3aBHCHMOCTH OT TOFO, 
KaKOH CTOPOHbI MbI NOAXOAUM K peOpy OA. B o6onx culyyanx ypaBHeHue 
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(9), MoHHMaemoe Kak JucppepeHIHpOBaHve BAOMb XapaKTCPHCTUK, B TOUKA 
peOpa Takxe yOBJeTBOpAeTCH. OueBuAHO, YTO MOBEpXHOCTb y(t, €), H300pe 
*KeHHyIO Ha puc. 1, MO%KHO pacCMaTPHBaTb Kak CBOeTO POfa BbIPOMMBIL toe 
6osee COXKHYIO HM HeCHMMeTPHYHYIO MOBepXHOCTb, NoJysaeMylo pH HAT 
PpHpOBaHun KBasHJIMHeMHOrO ypaBHeHHsl C MHOXKHTeJeM y/ TIpH uacTHO 
TIpousBoqHol Oy/og. Takoe KBasHIMHeuHOe ypaBHeHHe ONMCpIBAeT Mose Be 
POBbIX BOJIH B OKeaHe MIM Ha rayOoKOM Mope (1). Tam 06a «Kppbiia» epec 
KaIOTCA Mey coOoli mo peOpy, ABJIAIOMeMycA JWMHMe ABOAKOM KPUBMSHE 
MU npoekuns peOpa Ha MocKocTh tOE ABAAeTCA KPHBOH JiMHNen. 

Tak 2Ke Kak B 3ajlaue O BeTPOBbIX BOJHAX B OKeaHe, NOBeEPXHOCTL 7 (t, & 
u306paxkeHHan Ha pvc. 1, NosBomAeT ONpeeNHTb: PasBMBaeTCA BOJIHEHI 
WIM OHO ycTaHoBMBIueeca? JIelCTBHTEJIbHO, JIeEBOe «KPbIJIO» COOTBETCTBY! 
yCTaHOBMBIUeMYCAH BOJIHEHHIO; 10 Mepe YBeJIMYeHRA t yYCTAHOBMBINeeCA BOM 
HHe OXBaTbIBaeT BCe Gosee H GoNee IMPOKy!IO MOOCy B MeJIKOBOJHOM MO} 
un osepe. IIpaBoe «KpbilO» OTBeYaeT BOJIHEHHIO Pa3BHBaIOUleMyCA Ha a106¢ 
paccTOAHHH OT HaBerpeHHoro Gepera, OOJIbueM HeKOTOPOrO KPHTHYECKO! 
Exp, BOJIHbl PaSBUBalOTCA M10 OJHOMY H TOMY Ke 3aKOHYy, ONMCaHHOMYy ypa' 
HeHvem (11). Camo KpuTuyeckoe paccTroAwHve kp HENPepbIBHO pacTeT C BO 
pactaHHeM BpeMeHH paGorbl BeTpa t: BCe AaJbUIe M JaJbilie OT HaBeTpeHHO! 
Gepera mpoyBuraetca cBoero poya «OeperoBon sddpekt». B oTmM4HH OT yCJIOBP 
okeaHa uM ruayOoKoro Mops, Oespa3MepHad CKOPOCTb NpOABMXKeHHA 9TO! 
«Oeperoporo addexta» dé,p/dt B HallieM Clyyae NOcTOAHHa (ecsIM NOCTOAHY 
H): ona ompeyenserca TaHreHcom HakJioHa upsmoi OA’ x ocn Or. JIi 
OlpeseseHuA HCTHHHOH CKOpocTH MposBuxeHua «Oeperoporo apdexta» dx/i 
yuTeM COOTHOWeHHe 

dx x/& dé 


dt” t/t dt’ 


IloqctapuM cioqa 3HaueHua x/E u t/t us (10); Torgqa oKaxKerca [ 
i 
dx 1 

7 eee ee 
BBUAY opmyvibl (1), cnpaBegmBonH jus H/h< 1. Ho Ha pe3KoM MeuKOBO] 
(pas0BaA CKOPOCTb BOJIH paBHa TPyNNOBOH, 3HauHT, B HallieM CJlyuae, Kak 
Ha OOJIbUIOM paCCTOAHHH OT HaBeTpeHHero Oepera B OKeaHe, «GOeperoBe 


apiekT» MpoyBuraerca C TpyNNOBOH CKOpOCTHIO BOJIH, T. e€. CO CKOpocTE 
TlepeHoca 9HeEprvy BOWJIH. 


Mockosckult rocyapcTBeHHbIi yHHBepcuTer Tloctynuso 
um. M._B. JlomoHocosa 22 VIi 1958 
UMTHPOBAHHAS| JIMTEPATYPA ; 


1B. B. Wyaetkun, AH, 121, M 6, 1005 (1958 PNG NOE, OX 1 ahi 
AH CCCP, cep. reocus., Ne 10, 1202 (1958). 4B. ie ne neiaxkuu, Tp. Mop 


rugpotus. uucr., 9 (1956). §® B. B. C 
oe eee a ae TemaHoB, Kype AuddepentiMambubIx YypapHen)| 
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Hoxknuaye Ankayemun nayrk CCCP 
1959. Tom 126, N: 2 


XHMHA 


Axanemuk A. H. HECMES HOB u H. C. KOUETKOBA 
REHTAITAHOAH®EPPOLLEH 


Iipoqowmkad W3yueHHe aKHIMpOBaHuA (eppoueHa B ycuIOBHAX peaKuMN 
uyena — Kpadtca rasouqHbIMM aJIKHIaMH HM aJIKHJIeHaMM, MbI OcyulecT- 
WM B3avMoselictBue PeppolleHa C OOJIbUIHM U3O6bITKOM 1,2-quxmOpsTaHa 6e3 
CTOPOHHEFO PaCTBOPHTeIA B XKCCTKUX YCJIOBHAX. 

B pesyptate, BMecTO paHee NOJYYeHHBIX HaMH udeppollenustana u 
{OCHTEIbHO BbICOKOMOJICKYJIAPHbIX CMOJI, HMCIOULMX CTPYKTYPY HeCKOJIbKUX 
PpOWeHOBIX sep, cuaatHHbIx CH2— CHe2-mocramu, MbI nowyynAM pAX no- 
2TAHOMOMMeppolweHoB, He COepxKallHx TaJio- 
A, PaCTBOPHMbIX B XJOpodopMe H OeHs30uIe HU 
)ACTBOPHMbIX B MeTAHOJIe, pasHALIHXcA M0 pa- 
OPHMOCTH B 2)upe. 

‘CymMa 9THX BellecTB BMecTe Cc Helpopearu- 
34BIIHM (eppOleHOM Oplla BbIeeHa IKCTPaK- 
SH OeH30J10M peakUWHOHHOH Maccbl mocse OT- 
KH JMxsopstaHa. Ona Obla pasqesena C MCHOUIb- 
aHHeM pa3HOH PpaCTBOPHMOCTH MOJIM9TAHONOVIN- 
poleHosB B 3pupe. BemlecTBo c HaMMCHbLIMM MO- | 


YJISPHbIM BecoM, HMeloulee TeMMepaTypy pa3JIO- ¢ CH, C 
ua 130°, orqemeHoO pacTBOpeHHeM B HeOOJIbLIOM Ci, 
mmyecTBe aPupa H OCaxKJCHHeM MeTAaHOJIOM HU 
WleHO MOBTOPeHHeM MOJOOHbIX NepeocarxTeHHH 
pomMorpaduet Hwa oKkucw atiomunus. Ilomyyen- 
- 
(1) 


Hp 


H, 

CH, 

Tak MOMITAHONOMMeppOWeH COrlacHO aHa- - 

y cosepxutT 2 deppolleHoBbix spa H 5 9Ta- 

bIX MOCTOB. Ero MouJleKyJIAPHbI Bec (KPHOCKO- 

545; 568 BpruncmeHo 502) noyTBepxaeT, ITO 

ABIACTCH MeHTasTaHoyMeppomeHom. IlocKkonbky uHdppakpacupili cnexrp 

apyKHBaeT HalMune; He3aMeLCHHbIX WMKJIONCHTAHeHMJIbHBIX sAep eppo- 

a (uactotst 1000 u 1100 cm~), nocTombkKy. MO-BHAHMOMY, eHHCTBeHHOTI 

MOXKHOCThIO CTPOeCHHA JWI 9TOTO BeUeCTBa OCTaeTcH MOJemb (I). 

TO CTPOeHHe MOATBEpKaeTCA OTCYTCTBHEM B H.-K. cieKTpe (npu3ma LiF 

PacrBoputema) uacror 2960 u 2870 cm™!, XapakTepHcTMyecKHX JIA MeTHIIb- 

rpynu, 4 HaMunem yacTor 2928 u 2850 cm~? (yactors: CH ais rpynm CH2). 

HM OOpa30M STAHOBbIe MOCTHI OCTAIOTCA HC Pa3OPBaHHBIMH XJIOPHCTHIM aJlIO- 

Hem. 

Jpyrum noTBepxJeHHeM CTPOCHHA ABJIACTCA MOBbILICHHAA MJIOTHOCTh Belle- 

(220= 1,461) cpapuutembuo c peppouenom (d7°= 1,349), uro cooTBeTcTByeT 

THOM yMaKOBKe ABYyX (pepPOMeHOBbIX OCTATKOB, Y KOTOPBIX paCCTOAHHA WHKJIO- 

TaHeHUJIbHBIX WOCKOCcTeli CBA3AHHbIX CH,—CHy,-moctamu cbeppoleHos 

bile, 4eM B KpucTalwie cbeppollena. 

Taka mOTHOCTh MpHMepHO cooTBeTCTByeT pacueTy mo Moen. Ja Mo- 

MW BeujecTBa (1) ObwI paccuHTaH TeopeTHYecKHH OObeM MoseKysbI (*). IIpu 

M NonycKaslOcb, 4TO BaJICHTHbIe M@KATOMHbI€ PaCCTOAHHA B (beppolleHo- 

pax Te Ke, YTO H B (eppolleHe, a B ITHJICHOBbIX IpyliM™ax — HOPMa\JIb- 
6* = 307 


HbIe Jia OpAMHapHol cpa3u (1,54 A). MexmonekyaapHblit pakuyc aTOMoB y 
Jlepola TakeKe mpunuMasca oOsranbii (1,8 A). 3Haa ‘oObem Hu Bec MOUIeKyJ 
H JONYCTHB, ITO KOIXPPHUHeHT yMaKOBKH MOJIeKYyJI B KpHcTae O1430K K 0. 
Oba BBIUHCIe€HAa BepOATHaA MVJIOTHOCTb BeUeCTBA, OKa3aBIlaaCA paBH 
1,46 r/cm?. 

Bomba MIOTHOCTh BeulecTBa (I) Mo cpaBHeHHIo c eppOleHoM, CI 
KOM BbICOKas JIA BeULeCTBa, B KOTOPOM COJepxaHHe OTHOCHTeIbHO TAKE! 
aTOMOB (Fe) HeBeJIMKO, YKa3bIBaeT, YTO ATOMbI yrviepOa B MOJIeKysIe yak 
BaHbl BECbMa TeCHO. 

TlextastaHoyueppoleH pH KOMHaTHOH TemMMepaType He aeT WeOaerpe 
Mbl KDHCTaJIJIHUeCKOrO BelIeCCTBa, YTO MOKeT ObITh CBASAHO C MPOH3BOJIbH 
B3aHMHOH OPHeHTHPOBKOH OoU¥KOOOpa3HbIX MOJICKYJI BOIb JJIMHHOH 06 
m IIpeqcrouT euje TpyqoemK 
Jo l 1 paOota mo noy_TBepx eH! 


ss CTPYKTYpbI MeHTa9TaHO] 
a @ (peppolleHa XHMHYECKHM TI 
Ny tem. Ilo npeqBapuTesbHI 
S 40}- JaHHbIM, OpOMupoBaHHe 
Sp alo meHTaOpoMuAkon 
S TaH. 
Pe Meuee pacTBOpHMEI BG 


400 300 Ih af 2 ey 
500 00cm" 2840 2920 3000 3060 cm pe H MOryT OBITB BEULEME 
myTeM .poOuoronepeocax, 


HHA Me€TaHOJIOM MOJIM3Tal 
a 
to H bi beppOLleHbI C MOJI€KYJIApPH 


100 BecoM (6€H30J1; KPHOCKOI’ 
x» 60 oxomo0 1000 u 2000, coy 
= 60 »*Kaulue 4 nw 8 peppoweHor 
N yf octaTKoB. Ilo anamusy 
8 6Nu3K K MpebIyuemy | 
ie IeCTBY H, BO3MOXHO, ME 


: = cTaBIAIOT coOoH 2 u 4 

700 500 U00 cm’ 2840 2820 3000 7080 cm JOOHBIe MomeKysbI, cna 

Puce. 1, W.-K. cnexTpbt @eppouena (/), stTuIceppomena HbI€ STAHOBbIMH MOCTAMH\ 

([1) u nenrastanogudepponena (JIT, IV) avy lelicTBUTeIbHO, u 

CN€KTPbI MpOLYKTOB c 60 

BbICOKHM MOJICKYJIAPHOM BECOM MOKa3bIBalOT MOHM2KeCHHe HHTCHCHBHOCTH M10! 

normomeHHa B OOmactH 1000 u 1100 cm-!, T. e. noHMKeHHe KONMYeCTBa ¢ 
OOJHbIX KOJel WHKIOMeHTaqHeHa Ha JlaHHO€ KOJIMYeCTBO BeleCTBa. 

B camoe nocmeqHee Bpema Jliorrupuurxay3 u Kyauxk (*) myTem peaK’ 
JBYMeTaJIMYeCKUX MPOH3BOAHbIX JHUMKIONCHTAMHeHH-a-O-alIKaHOB C XJh 
HbIM %Kee30M NOYIHIH c HeOombuIMMH BbIxomamu (0,025—0,053%) mpc 
BOJHbIe (eppollena, COAepKalllue MOMMMeCTHJICHOBbIe WeMW, a HMCHHO, Be 
€TBa TPeX THIIOB: : 


C5H, 
; SS 
...D—(CH), —®..., aH3a-beppoueusr Fe (CH2), 
Y 
CsH, 
uv kompua © — (CH2),—® US (= By Ay By 
| | 
wea re ® — ocratTok deppomena 
®—(CH2), —® 


OepponwenH MH AUXAOpSTan. 401 cyxoro meppouena pacH 
peno B 300 Ma cyxoro meperHaHHoro AuXxXNOpsTaHa, MPM NOcTeNeHHOM Hale 
BaHHH Jo 60° 1 HeNpepbIBHOM MepeMelIMBaHHu AOOaBseHo 10 r6esBoqHnoro | 


puctoro amomunua. TlepememmmBanne mpu 60° npogomKeno 5 uacop. I) 
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AHA B TeYeHHe HOH MPH KOMHATHOH TeMNepaType nepemelmmBanue H Harpe- 
Hue 20 60° npoxom«Kasocb eure 3 WHA NO 6 ac. Kaka Je€Hb ROOaBuJIAJIOCb ee 
» 5 r OesBoQHOrO XMOpHeToro amiomMuHUsA. Tlocse Pa3JIO*KeHHA BOOM HU yRase- 
if USObITKA QHXMOPSTAaHa CMECb BOCCTAHOBJEHA BOAHEIM pacTBOpOM cyJbcpH- 
HaTpuA HM SKCTparupoBaHa OeH30N0M. Ilocue orro“ku SeH30a HeMpopearn- 
BaBUIHH PeppoueH Ob OTAeEH OT MPOLYKTOB peakMu MeperoHKoli c BOASA- 
IM Mapom (17 r). OctaToK o6paOoraH 25 ma acbupa, u nomyueHupili pacTBop 
f@K eH ECATHKpaTHbIM OObeEMOM MeTHIOBOrO cnupta. Tlomyuen cBeTWIO-xeUI- 
iH mopomoxK I (Bpixog 1,9 r; 3,5%). 

Halineno %: C 71,64; 71,50; H 6,25; 6,380; Fe lei O 21,90 
CaoHsgF ee. Brruncaeno %: C 71,74; H 6,02; Fe 22,25 


Hi€CTBO BbICYIIeHO B BakyyMe (1 MM) B TeyeHve 15 yac. npn 80°. Mow. Bec. 
MIpeAeeHHbIM KPHOCKONHMYeCKH B OeHsoue): Halizen 545; 568; Bpruucmeno 502. 
AoTHOcTh d?° = 1,461 (B MeTumoBOoM cmupTe). 
| IIpo6a Belinbuiretya Ha xu0p orTpullarenbua. 

_ BemecTBo xopoulo pacTBopumMo B GeH30uIe, ai=upe, xuOpotbopme, m0x0 
jerBopunc B 3THJIOBOM, METHJIOBOM CIIMPTe, HepacTBOpHMO B BOJe. 

_ OctaToK nocule pacTrBopeHus B ScpHpe Mp KOMHAaTHOM Temnepatype obpabo- 

H 3PHpoM B anmaptTe Coxcyieta. Opupuble BLITAKKUN ynapenpl BO 50 Ma H 
C@KJeHbI JeCATHKpPaTHbIM OObeEMOM MeTHIOBOrO cnupTa. Tlomyyen xeTHIK 
opomox II 1,1 r. Temnepatypa pasoxenua oKoso 180°. 

. 
Hatigeno %: C 72,38; 72,17; HH 6,43; 6,44: Fe 21,95; 24.68 
CeaHeaFey. BrruncaeHo %: C 72,73; jal (oe Fe 21715 


seIecTBO BbICYLUeCHO B BakyyMe (1 MM) mpuH 80° B TeueHHe 15 4ac. Mom. Bec 
KpHockonuyecKH B GOeH30ue) 1030; 980. BrraucneHo Aaa CygHeyFe, — 1056. 
Ipeqnomaraemoe cTpoenue mpogxyKta II 


@ (CH2CH2)4® (CH2CH2)4@ (CH2CH2)4 


| JIPyrHe BO3MOXKHbI€C H3OMeE)PEl. 

OctaToK B ruib3e anmapata Coxculeta pacTBopeH B 25 MJ OeH3OuIa HM OCaKTeH 
€CATHKpaTHbIM OObeMOM MeTHOBOrO cnupTa. IlonyyeHo 1,2 r kopnuHeBoro 
jopourka. AHayM3 CxoyeH Cc aHamM30mM BemecTBa II. Mow. Bec, onpeqeueHHbIn 
puockomuyecKH B OeH30ue, 2300. y 

Teoperuyeckuli pacuer mOTHOCTH BelecTBa I m106e3HO BbINOJHEH MO Halen 
ipocb6e O. B. Crapopekum nog pykopogctBom pod. A. MW. Kurairopogcxoro. 
IsmepeHne u.-K. cneKTpoB mpoBogusocb H. A. Uymaesckum B JlabopaTopHH 
kay. HW. B. O6peumospa. Bcem ykKa3aHHbIM JIMIaM aBTOphI BbIPaxKatoT CBOIO Oyla- 
OapHOcTb. 


WuctutyT 9eMeHTOopraHHueckHx coeqHHeHHit TloctynH10. 
AkayemuHu Hayk CCCP 8 151959 


UMTHPOBAHHAA JIMTEPATYPA 


1Aa.H. Hecmesuos, H.C. Kouetkosa, JAH, 109, 544 (1956). 2A. L ii t- 
tTinghaus, W. Kullick, Angew. Chem., 70, 438 (1858). 3A. WU. Kutahro- 
onckKuH, Opranuyeckan KpucTaimoxumua, 1955, cTp. 24, A. H. Hecmea Hoes, 
.T. Mepespaaosa, T.B. Hukutuna, H. A. CumykosBa, Maz. AH, OXH, 


956, 739. 
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Tloxxagm AkKayemMun Hayk CCCP 
1959. Tom 126, Ns 2 


PHZBHTECKAA XHMH, 


ll. A. AKMWIMH, JI. B. BAJIKOB u FO. HW. BECHHH 


3NEKTPOHOFPA®HUECKOE HCCJIEQOBAHHE CTPOEHHH MOJIEKY 
XJIOPHCTOrO BHUHWJIA WH TPH®TOPXJIOPITHJIEHA 


(ITpedcmaeaeno akademukom B. H. Kondpamoesoim 5 IT 1959) 


3Hanue crpyKTypbl MoseKysI XuopucToro BUHUa CaHsCl u Tpupropxao 
atuseHa C2F3Cl, aBIAIOWUXCA HCXOXHbIMH MOHOMepaMH B MpOMSBOACTBE Ba? 
HbIX BbICOKOMOJHMePHBIX COCHHCHHH, MIpPeACTaBJIAeT CYUleCTBeHHBIN HHTep 
Kak WIA NOHMMaiMa MeXaHW3Ma MX MOJIMMepH3allMH, Tak M Ist BbISCHeH 
HeKOTOPbIX BOMpOCOB TeopHH cTpoeHuA MouIeKy. K mocieqHHM OTHOCHTG 
B UaCTHOCTH, MpescTaBseHHe O ABOECBASHOCTH, 4YaCTO IpHBeKaemoe (*~*) DU 
OObACHCHHA W3MCHEHHH Me€KaTOMHB! 

Ta6auna 1 paccTOAHHH B MOJIeKyax TamoreHmp' 

U3BOJHbIX OplraHH4eCKHX COeMHEHH. 


PesyabTaTbl H3MepeHHA 9/IeEKTPOHOTpaMM Tak, mpelmouaraeres, 470 B xOpHerc 


nmapos xopucroro BHHHAa (A = 0,054 — 


0,057A; cpegnee pacctosuue conao—  BHHMIe ykKopoueHve cBa3sH C —Cl : 

nmactunKka 116 mM) cueT JBOCCBASHOCTH JOJ2KHO COMpOBoR' 

WaTbcsa yBeIMYeHHeM paccTosHHA C — 

r Sreop Sreop no 1,38 A no cpaBHenuto c r(C —C) : 

altel (See) Seer mad ee Sas = 1,34 A B 9sTHneHe. CreqyeT OTM 

= = KpuBolt a | KpHBO!i 9K THTb, ITO Pe€3yJIbTaTbl 9N1EKTpOHOrpag) 

yecKoro MccaeqOBaHHA MOJIeK YJ. 

9 +90 15.961 4.018 | 1.038 CeHsCl (*) no3BoaIH ycTaHOBHTb Jk 

3 | —16 | 6.38 | 4,000 1,016 r(C—C) unrepBan 3Hayennii or 1,307 

3 42 |7,41 4) (4020) 4,042 1,38 A; oHako aBroppi (*), OCHOBBIB: 

HoNDBSsbe=d mhAaGee oe = ACb Ha p€30HAHCHbIX MpeACTaBIeHHA: 

otongatintan) ela elses ee oTqau npeqnouTrenue 3HaueHH 
o | —1 /10,84 = — 

5 +40 12.03 0,997 41,005 r(C —C)= 1,38A. Jlanee Ha OCHOBE 3TH 

6 | —9 |13,46 | 0,999 1,004 MIpeACTaBJIeHHH elaiucb (', ?) MOMbITE 

Gifoc ey 8h 904,63 ie 15047 1,027 OObACHHTh pa3sIM4He B JWIMHAaX CBAS 

7 t Hip raph Pe oe C—ClI B momexyax C2HsCl u CeCly (F 

gf oy loq’ 40 1,010 1,019 CyllecTBy JlexKallee B mpeyemax OumnOK 

8 +2. |21,58 | 0,996 1,019 SKCIe€PHMeHTa) YMCHbUICEHHeEM JBOeCBA 

HocTu C — Cl c yBeqWueHveM unica aT 

Cpeguee 3HayeHne 1,003 1,020 MOB TaJloreHa, HaXOJAUIHXCA Y aTON 

Cpeauee orkaoHeHne |-+0,007 | +0,010 yrulepoqa. OueBuAHO, 4TO BCe TUCKY) 


CHOHHbI€ BOMPOCbl O CTpyKTYpe MOJICK’ 
Jbl, C2HsCl coxpansior snauenue u Jia MomeKyabI CoFsCl, 111 KOTOpOL BO ck 
MOp OTCYTCTBYIOT KakHe-JIMOO CTpyKTYpHbIe JaHHble. | . 

QnekTpoworpamMb! apoB C2HsCl u C2FsCl nosmyuenst Ha guleKTpOHOrpad 
OlNMCaHHOM pauHee (°). Pacuim@posKka 31eKTPOHOrpaMM MpoOBOsHacbh Ha OCHO! 
BH3YalbHOM OWeCHKM MHTCHCHBHOCTH JBYMA MeTOJaMU: pakuanbHoro pacmpey 
JeHus (kpuppie 7D (r)) MH nocneyoBaTebHbIX npHOmMKeHUM (°) (KpHBBIE I(s) 
IIpu uccneqoBanuu XsOpucToro BHHWIAa BBOAMICA TeMlepaTypHbI dakrTe 
AIA M@%KATOMHBIX PaccCTOHHHH BOLOpoy—yruepox nv BoLopox—xsop. 

I; Wccraeqopanuve XNOpUCcCTOrO, Bue cee nape 
XJIOPHCTOrO BHHHIa (T. Kum.— 13,8°) * nomyyeHOo uM mpomepeHo ceMb cep! 


* Xaopuctsiii BuHuA Momy4eH HaMH u3 MaSopaTOpHM KHHETHKU UM KatTanH3a XHMMUeCKO 
(bakysbTeTa MIY, 3a uro 6aro_apum coTpyHHKOB Ja6opatopuu A. M. Pam6aesy 
C. WM. Ckyparosy. 
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yeHHaM Ss Hu /(S), IpHBeXeHHBIM B TAG. 


yUBAaA pajuaJIbHOro pacmpeyese- 
a (puc.1, //) paccuvraHa c sKcTpa- 
JIAWMeH  9KCMEPHMeHTaIbHOH KpHBOH 


T€HCHBHOCTH OT s = 5,0 nos = 0,0 no 
peTuyecKOH KpHBOH a (puc. 2). Ora 
uBaa Meet MakcumMymb! up 1,35 A; 


eA uv D,71 A. 


r 


| Puc. 1. Kpupbie paqvamtbHoro pacipeszeneHna 
| Mosekystbt CgH3Cl 


PKTpoHOrpamM (0 4 CHuMKa B cepun). Ilo HaiifeHHbim sKcrepHMeHTasbHbIM 


1, Oba NocTpoeHa SkcnepuMeHTaIb- 


‘q KPHBaad (pwc. 2) u 3aTeM paccuHTaHa KpHBasd paluambuoro pacnpezeneHua 
c.1, /), OcHOBHBIe MHKH KOTOpOii OTHECeHBI K CJIEYIOULMM M@KaTOMHbIM 
ceronHusm *: 1) 1,32 A (C=C); 2) 1,72 Ar(C + Cl) u 3) 2,71 A r(C---Cl) 


cS 


» 
N 
a 


iy 


Shan 


SSeS 


ae 


% 


iT) 


rare 
222 


aN 


: 


6 20 2 


ad 


Puc. 2. OkcnepHMeHTambHad HM TeopeTu- 
YeCKHe KpHBbIC HHTCHCHBHOCTH MOVJICKyJIbI 
C2H3Cl 


| Merogom nocnexopatenbHblx IIpHOJIMKeCHHH B OCHOBHOM YTOWHAJIOCh pac- 
roanne r(C=C). Tipu pacuere reoperwueckux KpuBEIX HHTeHCHBHOCTH (TAO. 2, 


uc. 2) 3Hayenua r(C—Cl) u r(C-- -Cl) 
bIIM B3ATbI U3 KPHBbIX /D(r), a 
(f= H)= 1,07 An Y HCH = 120° 6n1- 
HM IIPHHATbI Ha OCHOBe JIMTepaTYPHbIX 
aHHBEIX (’). BBuay Mamoro paccesHHa 
JIEKTPOHOB aTOMaMH BOJOpOa HETOUHO- 
TH B IPHHATHIX NapamMeTpax He JOlI- 
<HbI 3AMCTHO BJIHATh Ha TeopeTHuecKHe 
puBpie. Hanayunmee cormacoBaHHe Cc 
KCNeEPHMeHTaJIbHOH KPHBOH NoOKa3saa 
‘PHBaA Q@; HeKOTOPOe pacxoxKTeHHe B 
OlacTH 4-rO MaKCHMyMa, a TakxKe B OT- 
(OCHTeJIBHOH MHTeCHCHBHOCTH 6-ro H 7-ro 
[aKCHMYMOB MOKHO OTHECTH 3a CYeT 
IWHOKM BH3YaJIbHbIX H3MepeHHH. JIA 
[OIEKYJIbI XJIOPHCTOTO BHHHJIAa MOy- 
e€HBbI CIeEMyIoulHe Mapamerppi: rf (C—C) =" 
ee 02 AC = C)) = 1,72. + 
Meee A ey CO = 125) t 2°; 


Tao6auna 2 


IlapamMerpbl TeopeTHUeCKHX KPHBHIX AA 
MOJIeKyJIbI XJIOpucToro BHHHIa (r B A)* 


Mexatromuple paccrTos-|Yrabl Mex- 
HUA Ry CBi3AMH 
KpuBpie 

r(C = ©) r(C-++Cl) ZCCCI Ee 
a 4,32 Deda 125 
6 1,36 Ps Al 122 
6 1,28 O71 129 
2 1,34 274 123 
F) 1,30 2,74 126 
Ga 4 32 Pak AZo) 
HC as) 2,68 123 


* TIpuHumanoca r(C — Cl) = 1,72 As 
** Ora KpHBad Oblla paccuuTaHa Cc yqde- 
TOM TeMMepaTypHoro akTOpa Qc...¢) = 


= 0,002) 


(C—H) = 1,07 A u£HCH = /HCCI upunater 120° 
2 UccnexoBpanune TPuUmPTopxAopatTusena. Or mapos 
2FsCl (r. kum.27,9°/760 mm)** nosy 4eHo H poMepeHo 9 cepHl S1eKTpOHOrpaMMs 


* B o603Ha4eHHH Me2KaTOMHBIX paccTOAHHH AJIX aTOMOB, oOpa3yIoWlux XHMHYeCKyIO 
BASb, MCMO/Ib3yeTCA YepTa, a JIA ATOMOB, HeEMOcpeACTBEHHO HE CBASAHHBIX,—~ MYHKTHp. 

_** TIpenapat C,F3Cl mpegoctapsex: coTpyquuKaMi ma6opaTopuH dropopraHuyeckHx coesH- 
enw Muctutyta 2eMeHTOOpraHHuecKkHX CoeAMHeHHH AH CCCP JI. C. Pepmauom u B. JI. Jat- 
MHBIM, KOTOPbIM MBI BbIparxKaeM OvlarojapHOCTb. 
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Tlo waliqennbiM 9KCHepHMentambubM sHaueHuam s u J (s) (TaO. 3) Obl 
nocrpoeHa 9KCMepHMeHTa/IbHad KPHBad WHTeHCHBHOCTH (puc. 4). Buy 


peHHAA “acTb LuppakUMOHHO KapTuHbI (OT 8 JO 13 no s) Obluta cTOMb uppy 
HOM, UTO XOTA BU3YaJIbHO HM OblJIM OTM’ 


Ta6anuua 3 ueHbl TPH MaKCHMYMA, HO IpOMepHTb k 

Pes3yabTaTsl 3MepeHHaA 9/IeKTpOHOrpamMM OKa3aJIOCb H€BOSMOXKHbIM. KpuBasi p 
napos Tpudtopxsopstuiena (A=0,004— AHaJIBHOTO paciipeeeHuA (puc. 3) pa 
0,057 A; cpeawee pacctonuue conio—nia- CYHTaHa MO SKCIepHMeHTaJbHOK KPHBC 
cTuHKa 116 MM) MHTCHCHBHOCTH, B KOTOPOM BHYTpeHH 


3 YacTb H300paxKeHa MYHKTHPOM (pu. 4 
Man : geo IIuxu kpuson rD(r) oTHeCeHbI K Cie 
Manes|nun. | 26) a\ «amex SsKen TOULHM Me€KaTOMHBIM paccTOAHHAM | 
Kpusod# 0 = MOJIEK Je 
2 i) S200 2 ak 0,986 F Cl 
2 90) | 5,88 (1,031) ve vee 
3 as 44557 0,996 RA SY 
4) 228i) 43765 4,000 F F 
4 +7 14,74 1,007 
ol ce 15,74 (1,018) 4) 1,32,A C—O aC Cy 
o) cf) Be | Ems p nme amr cemcy 


4) 2,67 A—r(Cl..F); r(C-+-Cl), F(F’..F”) 
5) 3,07 A —r (Cl..F); | 
6) 3,57 A—r(C..F”); 
7) 3,93 A—r (Cl..F’). 


IIuxu 6 u 7 yfaocb paspeliMTb TOMbKO MpH UCKJIOYCHHH HCKYCCTBEHHO!) 
TemlepatypHoro dakTopa B pacuete rD(r). Ormerum, To pacuet KpuBC 
rD(r) 6e3 yueTa BHYTpeHHeH uacTH 3KCHepHMeH= | 
TaJIbHOH KPHBOH HHTCHCHBHOCTH He H3MeHHJI MOsIO- 
*%KeHHA MHKOB. KpusBan // puc.3 paccuutana no 
SKCIePHMeHTaJIbHOM KPHBOM HHTCHCHBHOCTH C BHy- 


CpemHee 3HayeHne 1,001 
CpeaHee OTKIOHeHHe +40, 006 


| 
( 


g 
Puc. mb ee PpayvanbHoro pacmpe- Puc. 4. OkcnepumMentambuan H 
HHA MOleKyJIbI C2F3Cl TeopeTHyecKHe KPHBbIe HHTCH- 


CHBHOCTH MovIeKyJIbI CoF3Cl.- 


TPCHHEH YacTbIO, SKCTPaNOMMpOBaHHOH HawsyuNeH TeopeTnuecKOll KPHBOH | 
IIpu ee: r(C —Cl) cmectunocb yo 1,695 A. XOpoulo paspelleHHbIt Uy 
1,715 A Obi nomyyeH npu ucKso"“eHHU TeMlepaTypHoro qbakTopa B pacue’ 
rD(r). Takum 06pa30M, ObWIO BbIACHeHO UTO HEOOMbINIHE KOMeOAaHUA HHTeHCH 
HOCTH BO BHYTPeHHeH YacTH AMppakKWUHOHHOM KapTHHEI (89<s> 13), KOTOppIe 1 
MOIJIH ObITb YBEP€HHO OLeCHeHbI, HE OKa3bIBalOT cyllecTBeHHOrO ‘BILSAHHSA ! 
MOJIOWKEHHA MAKOB KpHBoH rD(r). 
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B momexyne C2FsCl umeerca 8 HesaBHcuMbBIx mapametpos. Paccrosuus 
Cc — F) = 1,32 Au r(C —Cl) = 1,72 A onpegenanuch ofHosHatHo 13 Kpu- 
a rD(r), MOMOKeHHA MUKOB KOTOPON xoporio COrlacyloTcaA C MJIOCKOH KOH- 
TypalueH Momekyubt. Tlapamerpsr r(C = C) = 1,31 A wu /CICF” = 114° 
IM MPHHATHI Ha OCHOBAHHH JaHHBIX WIA MomeKy C2eFy, CoCly u CoBr, (8, 9). 
TONOM MOCJCHOBATEIbHbIX MPHOHKeHU YTOUHAIHCh TPH apametpa “ FCF’, 
(CCF u (“CCCI (ra6n. 4). Hansyumee cormacopanne c 9KCHEPHMeHTaJI bHBIM 
CMpeHeICHHeM HHTCHCHBHOCTH OBO AOCTHTHYTO B TeOpeTHyeCcKOli KpHBOI O 
61.4, puc. 4). [ua Monekynpt CeFsCl naligenn caexyroune MapaMerTppl: 


Ta6muna 4 


Ilapametpbl TeopeTH¥ecKuX -KPHBLIX [A MOJeKYJbI TpubropxmopsTusena* (r B A) 


Mexartom- MexkaTom- 
Hble pac- Yrubl MEKAY CBASAMH B° HbIe pac- YIrJbl MERAY CBASAMU B° 
upaa | CTOAHUA Kpusaa| CToAHHs 


r(C—C)| FCF’ | ZECC | ZCICC r(C — C) ECE” | Zecc | ZCICC 


1,34 110 125 123 e 1,34 114 123 130 
1,34 110 125 127 2 1,34 114 127 127 
1,34 410 125 130 3 1,34 114 130 427 
1,34 114 123 123 u 1,34 114 123 123 
1,31 414 123 127 


| * He BapbupoBauch rf (C—F) = 1 Oe Neato al: ee Cl) =1,72A, /CICF” = 114° gna 
(OCKOH MOjleuIH. 


C — C) = 1,31 A (npunato); 7(C — F) = 1,32+0,01 A; r(C—Cl) = 
| 1,72 + 0,02 A; / CICK i= 114 (npunato)oy ECR’ =114-> 2°72 CCR = 
meee A COC] = 1275) bo 

TlonyyenHoe Hamu 3HaueHve r(C = C) = 1,32 A B CeHsCl cormacyerca 
HavOoulee JOCTOBEPHBIMH NOCIEAHUMH JaHHbIMM JIA MoueKyw: CeHy (1,334 A) 
Me CeF, (1,31 A); 1,1 —CeHeFe (1,382 A) 0: (t= Gerla (Pala ies) 
C2Cl, (1,30 A). Bennunna r(C — Cl) = 1,72 A BCeHsCl u C2FsCl cormacyer- 
[C JaHHBIMH Jia MomeKyat 1,1 — C2H2Cle (1,727 A) (1) a CeCl, (1,72 A) (7). 
Pe3yJIbTaTbl HaCTOAMeH paOOTbI WH aHaJIH3 JIMTepaTYPHbIX aHHbIX MOKasbI- 
OT, UTO B FaJIOFeHMPOH3SBOAHHIX STHeCHAa He HaOJIOaeTCA yYBeIHYeHUA JJIMHbI 
33H C=C (cKopee MOXKHO OTMETHTb TEHACHILHIO K €€ YKOPOUeHHIO); He HaOJII0- 
AeTCA TaK2Ke H3MCHCHHH CHCTeEMATHYECKOLO XapakTepa AIA JIMHbI cBA3H C—C] 


3aBHCHMOCTH OT YHCJIa aTOMOB TraJIOreHa. 


MockoscKu TrocyapcTBeHHbId yHHBepCHTeT Tloctynuso 
um. M. B. JlomoHocoBa 2 II 1959 
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| 
PH3HYECKAA XHMH} 


10. M. BAKIUM, A. WH. PEJIBBIUTEMH u M. HW. TEMKHH 


PABHOBECHE CHHTE3A 3THJIOBOLO CIIMPTA 


(ITpedcmaeaeno axademuxom C. C. Medeedesoim 26 I 1959) 


CreneHw lpeppaulenus, JOcTHraeMble IIpH apodasHow rujypaTallMu ITI 
sleHa, 3aBUCAT OT paBHOBecHA 


CoHy (r) -- HgO (r) = C2H,OH (fr). ( 


Tassel, yyacTByloulve B paBHoBecHH (1), HeJIb3A CUHTaTb UjfeaJbHbIMH TP 
yCJIOBHAX TIPOMbIIJIeHHOrO ocyllecTBIeHuA peakuun. Tlostomy HeoOxo,uN 


P 
YUHTHIBATh pa3zsuune Mexyy Kp = ae, rae Pcoyuon = PNes,on (ae 
C.H,/ H,O 
oOulee faBaenne, Nco,y,0H —MObHad foua C,H;OH) u vr. Q., HM Kee 
l CoH,OH 
ae Ae rye fc.Hou — Jeryyectb C3H;,OH u v. A. Oro s3aTpyqHa 
C,H! H,0 


v3syueHve paBHoBecua (1), NocKoubKy MeTOJbI pacueTa JIeTyyecTeH B Ta3s0Bb 
CMeCAHX HeOCTATOUHO paspaOoTaHbl, B OCOOeHHOCTH JIA CyIaA BbICOKOM 
JIAPHbIX KOMIOHCHTOB. OKCIEPHMCHTAaJIbHOMY H3y4eHMIO HM pacueTaM paBHOBech 
(1) nocBaujen pag pador (1—14), pesymbTaTbI KOTOpbIX OTMMUAIOTCA [pyr | 
apyra. Uacro ucnomp3yrorcs (45-1?) pacuerpbt BBegenckoro uv PesmbAMana (¥ 
B xojle W3yyeHHA KMHETHKH peakuuu (1) BbInCHNIOCb, YTO PpaBHOBeCHE 
CTeNeHH IIpeBpalleHHA 3THJIeHa MHOTO MeHbIle paccuHTaHHBIx B pa6ote (#7 
QTO HM TO6yAHIO Hac BbINOJHHTb 9KCHepHMeHTaJbHOe UcCeOBaHHe paBH 
BeCHA (1), pe3ysJIbTaTbl KOTOPOrO H3saratorcs. 

VicceqoBaHue MpoBoulocb B MpOTOUHOM peakTOpe U3 HeprKaBelouL! 
cTaiu. Katamu3aTopoM cilyxusa cbocdopHad KucIOTa Ha CHHKareme (OKO; 
40% HsPO, or Beca KaTasusaTopa). : 

IIpeqpaputebuble BeMUMHEI Kp nomyyalucb B OMbiTaX CHHTe3a Cup 
M3 CMeceli 9THJIeHa H BOAAHOFO Mapa C pa3IHUHbIMM KOJIMYeCTBAMH KaTasHé 
Topa. Jia yrouHeHua 3HaveHuit Kp Ha KaTasM3saTOpOM MmponmycKaJIMcb CMe 
STHIeHa C BOAAHbIM MapOM HM CHHPTOM, B KOTOPbIX OTHOWCHHE MaplluaJibHl 


P 
WaBsllennit ae e ObIIO HECKOJIbKO MeHbIUe WIM HeCKOIbKO Gombe Kp. 1 
oe 78 2 
KHM OOpa3s0M paBHOBecHe JOCTHTaIoch c ABYX CTOPOH, MpHyem nomyuany 
MpaKTHYeCKH COBMAaaloulve Pe3yJIbTAaTHl. - 

Boja uu CIMpTO-BOHbIe CMECH MOaBaMCb MJYHKePHbIM HaCOCOM BBICOKC 
aBJICHHA B MCMapuTeb, Pe Napbl CMEUIMBAaJIHCh C. STHJICHOM. STUIeH C CON 
*KaHHeM He MeHee 99,0% CaH, Obi nomyueH Aerugparaiuel cnupta. Temi 
PaTypa COA KaTamusaTOpa W3MepsAaCb XPOMeJIbasIOMeNeBOli TepMomapc 
BEIBEPCHHOH IO TeMMepaTypaM KHMCHHA YHCTHIX BeLCCTB, KOMeOaHHA TeMMe} 
TYpbl He npeBbiuatu + 3°. JlaBneHne u3sMepsAOCcb OOpasUOBbIM MaHOMeTpC 
OHO OblIO NOCTOAHHO B mpememax + 0,5 aTM. 

T'asopax cMecb Ha BEIXOJe H3 peakTOpa Mpoxo_usa uepes KOHeHCATOL 
BOAAHbIM OXJaKNCHHEM, JIOBYLUIKY, OXJIa%KaeCMy!0 CYXHM JIbJOM, peOMeTp H | 
SOBbIe Yacbl. CIMpT onpeseiAJICA METOAOM STepHuKallMH MypaBbHHOli KHC\ 
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ii (**); Kpome Toro, onpeyeAIMch MpOLyKTH! MoGouHBIX peaKuli (C2H;)20 
MOJIMMepbl STHIeHA. 


Ta6auua 1 


= 
> a O6bemH. CoctaB uUcxORHOH cMmecu, CoctaB OTXOmAWeli CMeCH, MOJIbH. . 
L - | CKOPOCTb MOJIbH. JOH qomu & « 

5 | no CoH, oa ae 
; Ee yacmt [va 
K | oe CoA, | H,0 | C2H,OH CyH, | H,O C,H,OH (CHEBYO|| Se 
8 | 24 670 0,624 0,376 0,638 | 0,342 0, 0169 0,0029 3 
8 | 41 4100 0,690 0,310 0,691 | 0,279 0, 0248 00052 at 
8 | 44 4100 0,706 0,277 0,0170 0,718 0,252 0, 0246 0,0054 3,32 
8 | 4t 4100 0,720: aie GQ, 253 0,0279 0,716 0,254 0, 0244 0 0056 3,27 
8 | 44 830 0,690 0,310 0,697 A ? 0,0251 0, 0058 3,23 
8 | 81 1100 0,696 0,304 0,695 0,260 0, 0316 0, 0133 2,16 
8 | 84 1100 0,721 0,257 00220 0,737 0,214 0, 0308 0,0212 2,44 
8 | 8t 4100 0,750 6,215 0,0350 0,703 0,230 0, 0340 00330 2,60 
8 | 84 830 0,695 0,305 0,657 0,295 0,0395 0,0085 2,02 
6 | 44 1370 0,628 0,872 0,653 0,328 0,0192 2,19 
6 | 44 1370 0,654 0,834 0,0150 0,621 0,855 0, 0207 0, 0034 2,29 
6 | 41 1370 0,664 0,312 0,0240 0,618 0,358 0,0207 0, 0083 2,34 
6 | 41 910 0,632 0,268 0,621 |! 0,356 0, 0203 0, 0027 2,24 
6 | 54 1370 0,632 0,368 0,628 0,346 0, 0228 0, 0032 2,06 
B6 | 54 1370 0,658 0,323 0, 0190 0,640 0,330 0, 0240 0, 0060 2,23 
36 | 54 1370 0,666 0,307 0, 0269 0,638 0,833 0,0249 0,0041 2,28 
36 | 54 910 0,634 0,366 0,602 0,368 0,0250 0, 0050 OFA 
36 | 71 4370 0,644 0,356 0,622 0,835 0,0315 0,0115 2,43 
36 | 71 1370 0,683 0,285 0, 0320 0,628 0,328 0, 0818 0,0170 2,19 
36 | 71 910 0,678 0,294 0,0280 0,617 0,337 0, 0280 0, 0180 1,90 
BG | 74 910 0,682 0,286 0,0318 0,618 0,334 0,0314 0, 0166 2,14 
56. | 84 2500 0,637 0,363 0,645 0,354 0, 0255 0,0055 1,44 
56 | 84 1370 0,646 0,354 0,597 0,356 0,0333 0,0137 1,93 
36 | 81 1370 0,671 0,309 0,0200 0,675 0,274 0,0324 0, 0186 2,16 
36 | 84 1370 0,689 0,279 0, 0320 0,644 0,304 0, 0340 0,024 26 
36 | 81 910 0,645 0,355 0,614 0,338 0, 0336 0,0144 2,00 
6 | 84 910 0,672 0, 306 0,022 0,650 0,303 0, 0326 0,0144 2,04 
6 | 84 910 0,683 0,284 0,03/0 0,645 0,312 0,0308 0,0122 1,89 
6 | 84 680 0,650 0,350 0,600 0,344 0,0340 0, 0220 2,03 
8 | 44 440 0,362 0,638 0,362 0,624 0, 0148 0,0922 1,64 
8 | Af 440 0,367 0,625 0, 0080 0,367 0,615 0, 0152 0,0028 1,64 
8 | 41 440 0,375 0,607 0, 0180 0,362 0,620 0, 0154 0,0036 1,67 
8 | 81 440 0,377 0,623 0,364 0,601 0, 0293 0, 0088 1,67 
8 + 84 440 0,893 0,590 0,0170 0,366 0,594 0, 0286 0,0114 1,62 
8 | 841 440 0,406 0,563 0,0310 0,367 0,593 0,0289 0,01144 1,64 
5a 441 440 0,260 0,740 0,253 0,736 0, 0082 0, 0028 1,08 
5 | 44 440 0,264 0,730 0,0060 0,254 0,734 0,0088 0, 0032 1,15 
5p} 44 440 0,265 0,724 0,0440 0,255 0,734 0,0091 0, 0020 1,20 
5 | 84 440 0,267 0,733 0,254 Dey PAl 0,0155 0, 0035 1,04 
5 | 84 440 0,277 0,716 0,0070 0,251 0,726 0,0158 0, 0072 1,07 
5 | 81 440 0,287 0,690 0,0230 0,256 0,715 0,0189 0, 0094 1,27 
5 | At 440 0,252 0,748 0,240 0,750 0, 0074 0,0029 0,962 
bam) 44 440 0,261 0,785 0,0040 0,239 0,740 0, 0069 0, 04141 0,952 
5 | 41 440 0,265 0,724 0,0110 0,239 0,748 0, 0068 0, 0062 0,928 


B ra6n. 1 mpwpeqenbl pesyibTaTbI onbITOB. OObemMHbIe CKOpOCTH paccyH- 
Hbl, KaK OTHOWIeHHe YacoBoro pacxosa aTHeHa (0°, | aTM.) K OObeMy cuIOS 
TamMsatopa. Cpeyuve 3HayeHna Kp, MoulyueHHble B OMbITaX CO CNHMpPTO-BO]- 
IMH CMeCAMH, IIpHBeeHbl B TAO. 2. 

Ecau OTKJOHeHHA OT HfeasIbHOCTH HeBeJIMKH, IPHMeHHMO ypaBHeHHe 


CTOAHMA Ta30BOH CMeCH 
IR 
= Vs 57 -+ B, ee (2) 


e V —wompupiit o6bem cmecu, B—sropol BupHalbubi Kooppulnexr, 
BUCHILMH OT CocTaBa CMeCH: 


B= >) >) ByNNj- (3) 
ay 
Bennyunpl B, = By, abasotca pyuKiinamu T. C nomMoulbio ypaBHeHnusA (22) 
i 
, rene RD " 
0 
By; — MapiHaJIbHblli MOJIbHbIM O6beM, {i = wr —- Koa*ppuuneHT aKTHB- 
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HOCTH, NloslyyaeM 
Iny; = —-— 
rye 
B; — >) BijNj. ( 
F | 
(Cpapuu (2°)). Bpoga K, ¢ MOMOU\bIO paBeHCTBa 
InKy, = yulny, ( 
i 


rye ¥;— CTeXHOMeTpHyecKHe KOSPPHUHEHTH! (MOJIO*RKUTebHbIEC AIA MpOAy: 
TOB H OTPHUAaTeJIbHble JJIt HCXOMHBbIX BeLLeECTB), NowyyaeM 


2>)»,B,-B> y 
23} v,B,— B >) y; 
Z i 
RT 


Tak Kak cojlepkaHue CIMpTa B PaBHOBeECHbIX CMe€CHAX HEBeJIMKO, MOXKHO CY 
TaTb, TO 3Ta BeJMUHHAa Np aHHoH ZT 3aBHCUT TOJbKO OT OTHOLIEH) 


Benuunna ABIAeTCA (yHKIWeH cocTaBa Hu TeMIlepatyp: 


Ni,0 

Now: lak Kak Ky = K,Kp, TO, Tf 

24 C.H, N 
nocrosuHom ——“2 , InKp jomKeu J 
CoH, : 
~26 psgr Helo sapucetTb oT P. Suauenua log kK 
gp? ‘NONyueHHple JMHeHHOK SKCTpanoJAy’ 
Se) ie sHaueHHh log Kp k P =O pu noct| 
oS N 
ss AHHOM pe (pvc. 1) uw Bennunt} 
345° Ca | 
-§0 log K,, | 
‘ 2 40. «6D 7 p> OllpefleseHible 3 HaKkJOH 


IIpAMBIX, TpHBeyeHb! B Ta6m. 2. JT} 

Puc, 4 cpaBHeHus, B rpade Kj puu MpHBesel| 

BeJIMUHHbI: (a) — NOJlyYeHHbIe HHTEs 

NOJALMeH pe3yJIbTATOB pacueTa NO CHeKTpOCKOMMYeCKHM JaHHbIM (18) un (0) 
BbIUHCJICHHbIe M3 3HAYCHHH TepMOAMHAMHYeECKHX SPyHKUNH Tab Gropo cTanJéel 
Top CIA (?') ¢ Hcnob30BaHveM SMIIMpHueckux opMys AIA TemoeMKOCT) 
(°°, °°), Pacuerbl 10 CleKTpOCKONHYeCKHM JaHHbIM yOBJETBOPUTeENbHO Cory) 
CyloTcH C ONbITOM, B OCOOCHHOCTH IIpH BbICOKHX TeMNepaTypax. Jann | 


Ta6Oauna 
Cpex- K p-108 Kf spy | 
T-pa, Hee, logK ——— 1a ne 
‘K NH20 A 54 1 81 prt ler 
CH, aTM. aTM, aTM aTM. (a) (6) 
534 0,33 3,30 tb = 2,52 29,3 4,35 5,04 i 
559 0.54 2:30 | 2,25 | 2,08 | 2°03 14/2 2364 2399 Hat 
eee eee be 
638 34 0794 = = a ae ea O88 ee 


O10po cTaH{apToB JaloT 3aBbIIIeHHble 3HaueHUA K;, 0-BHuMomy, peuleqer ip 


HeyayHoro BbIOopa BeNHUMHI Soo Ait C,H;,OH. Hawn snauenna K; Bbl 
*KalOTCA ypaBHeHHeM 


b 


log Ky = = — 6,304, 
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WYICHHbIM C HCHOJIb30BaHHEM MeTOJla HaMMeCHbIUMX KBagpatos. Ja uccae- 
BaHHbIX COCTaBOB CMeCH 3HayveHua K’., NOUTH paBHE! | pu Temmeparypax, 
u3kux K 350° C. IIpu 6Oonee nuskux Tremneparypax Ky, <1; moxHo mpeq- 
JIO%KUTb, YTO MpH Ooee BEICOKHX TemnepaTypax K,>1. Ho ananorun 
TepMHHOM <TemnepaTypa Boia» Aud o6o3HaueHHA TemMepaTypbl, pH 
propoh B =O, MoxHO Ha3bIBaTb «TemnepatypoH Tysmpa6epra — Baare» Tem- 
bpatypy, pu Koropoh Ky = 1 (qa jannoro coctaBa cMecn). 


Hay4Ho-HccleqoBaTesIbcK Hit Toctymusio 


@v3ukO-XHMHYCCKHH MHCTHTYT 24 I 1959 
um. JI. A. Kapnosa 
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PH3SHYECKAA XHMH; 


\ 
r. B. BEJIYTHHA, C. X. 3AKHEBA, akagemux I]. A. PEBHHJIEP wu A. Bb. TAYBMA; 


OB YCTOMYUMBOCTH VW BASKOCTH KOHWEHTPHPOBAHHbIX 
CYCNEH3HH B OJIEOTEJIAX METAJIJIAGYECKUX MbIJI ; 


‘ 


Uccneqopanve BOMpOcoB ycTOHYHBOCTH AHCMepCHbIX CHCTeM (BOJHbIe Ccy¢ 
MI€H3HM TVIMH, OJeOCyCHeH3HH MHIMCHTOB B JIaKOKPaCOUHbIX MaTepHalax, Hé 
NOJIHCHHBIe MOJIHMepbl (Kay4YKH)- H Ap.) MOyUHIO WHpOKOe pasBuTHe B padoTa 
Halel sa6opatopnn (1%). [IpH arom Oblio NOKa3aHO, YTO KOHILCHTPHPOBaHHbl 
CYCHeH3HH MOryT ObITb MpekesbHO CTaOHJIM3OBaHbI TOJIbKO ITYT€M CTPYKTY 
PHpOBaHHA B aJCOPOWMOHHO-COJIbBaTHbIX CJIOAX HA MOBeEPXHOCTH YAaCTHIL WJ 
BO BCe€M OObeME XKHKOM JMCHepCHOHHOH cCpebl IyTeM pa3BHTHA B HeH Mpc 
CTPaHCTBeHHOH CeTKH. YCJIOBHA NOJYYeHHA HW CTaOHIH3aHH OpraHOso/leH ME 
TaJJIOB B CBA3H C STHMH IIpeACTaBJICHHAMH Obl H3y4ueHbIS. M. Hataucouom (*). 

B jjaHHol paOoTe B KayecTBe CTpyKTypooOpa3ylomehH OOaBKH Ob MpHMe 
HeHBbI aJIKOMHHHEBbIe MbIIa Ha(PTeHOBbIX KHCJIOT, ODpas yiOTKHS OJIEOTeH CO CBOE 
oOpasHbIMH CTPyKTYy PHO-Mex aHHYeCKUMH cBOHCTBaMH (°, °). OTH CBOHCTBa OJ1eC 
rejieli B CHJIbHOM CTeMe€HH 3aBHCAT Kak OT COCTaBa MbWla, TAK HM OT MOJeKYJIAPHO! 
IIpHpOAbI AHCMepCHOHHOH cCpebl HW MOLyT peryJIMpOBaTbCH U3MeCHEHHeM 93TH 
cbaxTopos (*, °). B cBa3H C 9THM HaMH OblvIO H3YYeCHO H3MeCHEHHeE BO BPe€MeH 
BASKOCTH TeseH HaPTeHaTOB aJIIOMHHHA B YIVIeBOAOPOAHbIX cpesax MH MOJyuer 
HbIX Ha HX OCHOBe KOHICHTPHpOBaHHbIxX cycneH3HhH. B KayecTBe AucnepcHO 
TBepLOH Pasbl Ob B3AT CTaHAapTHbIM TEXHHYCCKHM OKHCJICHHbIM C MOBepXHOCT 
MOPOWOK MeTaJIJIMYeCKOrO aJNOMHHHA (Wypa) Cc YacTHWaMH pa3sMepomM OT ° 
yo 13 ». JlucnepcHoHHoH cpeow culyKuJIa OUMULEHHaA OCHOBHAaA Napadune 
HadTeHoBasd :pakWuA TONIHBa MapkH T-1, nowyyeHHad U3 TeEXHHYeCKOrO Mpc 
AykTa WyTeM yaJleHuA NOAPHbIX 3arpASHEHHH MU yIvIeBOLOpOAOB Hempeyeur 
HOrO H aPOMATHYECKOTO PALOB NO COLepKaHUA APOMATHYECKUX YTVEBOLOPOO 
oKoIO 1,5% 

ioneueacea ane B KayeCTBe CTPYKTYpOOOpa3z0BaTeJIA aJIIOMMHHEBbIe Mag 
HaPTeHOBbIX KHCOT Ober (popMy.IbI Al(OH).(RCOO)m, THe 1 4-7 
Obl H3TOTOBJEHbI MeTOJOM ABOHHOrTO OOMEHHOTO pa3vIOX%KeHHA B {a 
a) H8MeHHIOMerocA B mpouecce ocarkleHHA pH cpeypr c cojepskaHvem OF 
rpyn Ha MoueKydly MbuIa n = 1,15 (o6pasey, 1) H 6) upH nocrosHHOomM pH = 
un=0,85u pH=4un=0,9 (o6pasin 2 u 3 COOTBeTCTBEHHO) 10 MeT OHM 
paspadoranHoii OJHHM H3 aBTOpoB (’). 

CycneH3HH MH TemH XapakTepH30BaIHcb UX HanOombMel (npeqenbHOr 
BA3KOCTbIO (n) MIpakTH¥ecKH HepaspylWieHHOH crpykTyppHl (8). Tak Kak 91 
BASKOCTb TeeH HapTeHaTOB aJIOMMHUA U3MCHACTCA BO BPeMEHH, MbI HW H3MepsaII 
7 Tele B 3aBHCHMOCTH OT BpeMeHH (t) CYLECTBOBaHHA CHCTeM, MpHyemM nepBC 
H3Me€peHHe BASKOCTH MpOWSBOAMOCh Yepes WBOE CYTOK MOCIe H3POTOBJIeHH 
PeA; ITOT MPOMeXYTOK BPeMeHH HeEOOXOAMM AVIA «CO3peBaHHA», T. e. IANO 
HOrO paCTBOpeHHA MblIa HW TOMOreHH3allMu Tews. 

Ha puc. | nokasanbl THnMuHBIe KpHBbIe Ig y — + Aa 2%-ro rena Hache 
Hata aJIOMHHHA (KpuBax Ja), OOMamatomero BbICOKOL saryllaroment cmocot 
HOCTbIO (OOpasel, 1) H NpHroTOBeHHOH Ha TakoM x*e rene 50%-f aIoMHHH 


* Ounctka TexHHueckoro ToniHBa T-1 6bia MpoBesqeHa Mo MeTOAMKe HM MO, pyKOBoAcTBC 
C. ®. Bacumpesa. 
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cycneusuH (/6). Kak BuAHO, BBeqeHHe TBEpsOli asbi IPWBOAMT K pe3skKoMy 
BILICHHIO HavaJIbHOH BASKOCTH, OJHaKO 6e3 “H3MeHeHUA XapakTepa ee cTa- 
usi — KpuBbIe lg 7 — t B OOONX CAyYaHx UMeIOT OLMHAKOBEIi XOX yKa- 
aioT Ha OYEHb PeskOe MaeCHHe BASKOCTH: ee BEMUNHA Yepes MeCAIL maaer 
MepHoO B 25 pas. 
AuaslOruuHple KpuBbIe CTapeHua MpHBexeHbI Jia 2%-ro (puc. 1, 2a) u 
-ro (puc. 1, da) reneli Hacbrenata aiomuHusa nHoro cocTaBa (o6pasen 2) 
OOTBETCTBYIOMMX UM 50%-x cycmeHsuli (puc. 1, 26 u 36). U3 KpuBeix 2a, 6 
yeT, YTO IPH TOM xe KOHIWCHTPalWH Mba, Kak uc o6pa3nom 1, Hadaub- 
50 Had BASKOCTh Tea WM cycneH3HH 
g uMeeT ropa3qo Oomee HH3KHe 3Haye- 
Hua (Ha 2 u Gomee nopsyKa). Bemey- 
CTBHe STOTO CyCcneH3HH (HMKe NyHK- 
THpa L wa puc. 1) mp xpanenun 
paccmauBaiotcA 3a 20— 50 uac. u 
nepe, H3MepeHHeM BA3KOCTH UX He- 
OOXOZMMO NepeMelmuBaTb. OgHaKo u 
B 9TOM CiJlyuae O6€ KPHBBIeC HMEIOT 
OJMHAKOBbIM XOX, YTO CBA3aHO Cc 
ObICTPbIM THKCOTPOMHBIM BOCCTaHOB- 
JIGHHEM CTPyKTYpbl B TemAax HatpTe- 
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OB aJlIOMHHHA (°). CycneH3Ha Ip 3TOM 3aBeOMO OCTaeTCA OHOPOMHOL 
BpeMA, Oovubiuee TpeOytoleroca IA W3MepeHHA BASKOCTH. 
YBeIHYeHHe KOHICHTpalluu Mba 20 4% (puc. 1, 3a, 6) BbIsbIBaeT He TOJIb- 
CHJIbHOe BO3PaCTaHHe HavaIbHOH BASKOCTH OOeCHX CHCTeM, HO H, YTO OCOOeHHO 
HO, YCHJIMBaeT CTPyKTypooOpa30BaHHe B OObeMe JMCIePCHOHHOH cpedbl, 
efO BA3KOCTb BO BPeMeHH MaaeT 3HaYHTeJIbHO MeHee pesKO — He Oowlee 
B 2 pa3a B TeyeHve mecalla. 

IIpu samene mapaduHo-Haprenopol paki OCH300M YCNOBUA CTpyK- 
HpOBaHHA u3MeHsIoTCA. BcmeqcTBHe Ooslee BLICOKOH JHCNeprupyrtoulen cno- 
HOCTH O6€H30J1a 10 OTHOMICHHIO K Mbluly (°?) HavaJIbHad BASKOCTb TesA WOMK- 
ObITb CHJIbHO CHW2KeHA, UTO H MOATBepxKAeHO HaMH Jia 4%-ro rela HaTe- 
a aJIOMHHUA (OOpasen 3, puc. 2). IIpH sTOM Bx3KOCTb rewA WH CyCNeH3HU 
AKTHUCCKH HE H3MeHHeTCA B TeYeHHe MeCaAlLa. 

MoxuHo mpeqnonoxKUTb, YTO MaseHHe BASKOCTH B OeoreAHX HacTenata 
OMHHHA H B COOTBETCTBYIOUIAX CYCMCHSHAX ABIACTCA CMEACTBUCM CKPbITOTO 
)eTHPOBAHHA, MepeXOAAWerO HHOT a B ABHOE C BbINMaCHHEM Mba B OCaNOK *. 
Paccmorpenue Ta6. 1 wu puc. 1 u 2 yKa3bIBaeT Ha HaJIMYHe HHTePeCHOH 3a- 
{OMCPHOCTH, MpHGO/H2KeHHO CNpaBeAIMBOH BO BCeX PpasHOOOpasHblX H3y4eH- 
X Hamu cly4uanx. IIpu o6pa3s0BaHHH JOCTATOUHO KOHICHTPHPOBaHHOH CYCieH- 
1 (50% TBepAoli ca3bl mo Becy HH 25% MO CTeMeHH SanOJIHeHHA o6bema 
= v,/(v,+- v2))Has060M U3 reser u Ha JOOOK CTaqMM UX CTapeHHA B MHTepBasle 
SICIbHbIX BASKOCTeH, OXBaTbIBalOUleM 4 H axe 5 Je€CATHYHbIX NOPANKOB, 


* OT0 Ha6MOaNOCch MPH UCMOMAb3OBaHHH TEXHHYECKOFO PacTBOPHTeIA a NIpOAYKTOB MHpo- 
a KepocuHa C BbICOKHM COJepKaHHeM HEMpeebHbIX YIJIEBOLOPOHOB (COSY. 
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Ta6Onuna 4 


06 VWntTepBas u3MeHeHHs 
PacrBopuTesb pase KouuenTpanuaA Mba Re penenee oe Ig K K 
Mba TOK) B nya3sax 
Ilapapuno-HapTrenosaa 1 |Konu. rena 2% 
dpaxuna T-1 reap (1 a) 8090—205 0,95,.|. iam 
cycneHsua (1 6) 65 250—2200 
2 |Konu. rena 2% 
rele (2 Q) 3,2—~0,5 |1,2 | 138 
cycneHsHa (2-6) 58, 3—7,0 
2 |Konn. rema 4% | 
reib (3 a) 5735—2800 1,0 10, 
cycneH3sua (3 6) 55 200—36 570 
Bex30a 3 | Konn. rena 4% 
remb (1 @) 256—320 0,90 || ze 
cycmeH3ua (41 6) 1716—3100 


BA3KOCTh BO3pPacTaeT MpHOW2KeHHO B OAMHaKOBOe 4uCIO pas (K). B cBa 
C IMpOKUM HHTepBaJIOM H3MeCHEHHA BASKOCTH yOOHO rpauyecku MpetcTaBu 
3TH JaHHble B MOsymOrapudMuyecKOM MacuiTabe Kak lg y—vt. Kak Buy 
u3 puc.1 u 2, pasHOCTb OPAHHAT KPHBBHIX JIA CyYCMe€HSHH HM JIA COOTBETCTBY: 


4 


wero reat ocTaeTcd mocTrosHHOH u paBHok Ig K. B uaurem cayuae (100 9 | 
= 25%), K ~ 10. Kpuppie crapenua rene 1 = f (t) MoryT ObITb nomy4el 
myTeM adduHHOrO NpecOpasoBaHHA: CCH [WIA Tesi YpaBHeHHe TaKHX KDPHBI 
% = fo(t), TO Rake pH CaMBIX pe3KHX pa3/IM4HAX B xome cTapenua (Cc 
puc. 1) WIA COOTBeTCTBYIOWeH CYCNeH3HH ypaBHeHHe cCTapeHHA MMeeT BE, 
No = Kfo(t)- 

Haamune Tako mpoctol u o6ulelH 3aKOHOMepHOCTH Camo M0 cebe cBHJeTeN 
CTBYeT O MOJHOM YCTOHYMBOCTH CYCNeH3HH, CTaOHJIM3OBaHHbIX TesleM HapTek 
Ta aJlOMHHHA. PaccMaTpHBaeMad OOUlad 3aKOHOMePpHOCThb Oblia Obl OObITHC 
ecJIH Obl OHA OTHOCHJIacb K pa30aBJICHHbIM (HECTPYKTYPHPOBaHHbIM) cycne 
3HAM, K KOTOPbIM TIPHMeCHHMO JIMHeEMHOe COOTHOWeHHe OUHWITeHHa 7(~) 
= (1 + ap), Te «, OueBHAHO, Oombe 2,5 BCeACTBHe HeCPepH4HOCTH TBE 
WbIX UacTH. OWHAKO Halu MpeABapUTebHbIe HCCICROBAHHA 3aBHCHMOCTH Nf 
J€JIbHOH BASKOCTH OT COJepRaHHA TBEPAOH WucnepcHoH a3sbl B CyCNeH3HH TF 
Ka3bIBal0T, UTO 3TA 3ABHCHMOCTb MIpH CTeMeHH 3anouHeHHA » = 0,25 He aBsAE 
CA JIMHeCHHOH, a COOTBETCTBYeT ropa3so Ooslee pe3KOMY BO3PaCTaHHIO BA3KOCT 
ve 1= kK—1=const=9. O6nm 
TaKOe Pe3KOe YBEJIMYCHHE BASKOCTH OTHOCHJIH 3a CYeT KOAryJIAMMOHHOPO CTpy 
TypooOpa3oBaHua (1°), ¥ro, OYeBHAHO, MpaBHJIbHO B Cayuae HeCTaOHIH30BE 
HbIX cycneH3sHH. B Hallux Ke Cy4YaAX MOCTOAHCTBO BECbMa BbICOKOFO 3HaueH 
K — 1 aBaaetch JOKa3aTesIbCTBOM OTCYTCTBHA arperHpoBaHHA, T. e. HaHy 
paBHOMepHOrO paciipeyeseHHA YacTHY, WUcMepcHou (asbl mo BceMy OObemy J) 
Me€pCHOHHOH cpefbl (reid) C MOCTaTOUHO TOHKHMH I1pocsowKaMH ee Mex 
yacTuiaMi. []puOumKeHHO OWeHHTb TOMMMMHY MpocioeK A np paBHOMepH 
pacipeyemenun ciepuyecKHX YacTHIL AHaMeTpOM 6 MOXKHO H3 COOTHOLIEH 


STO culelyeT H H3 HaHeHHOTO ycOBHA 


k=>(~—1)- 


Jlna uacruoro caryuan o = 0,25, h = 5 u mp cpequem pasmepe yacTUlL B } 
mux onbirax h ~ 10 1. Toctosucrso kosppulnenta yBeIMYeHHA BASKOK 
(K) — pu BBeweHHH TBePAOli AUcMepcHol cbasbl NpH MOcTaTOUHO BICOL 
cTelmeHH OObe€MHOFO 3aNOJIHCHHA CBHJETeIbCTByeT O MpaKTHYeCKH MOVIE 
arperaTHBHOH yCTOHYMBOCTH KOHILCHTPHPOBaHHbIX CYCMeH3HH, KOTOPbIe B 31 
YCJIOBHAX JCHCTBUTeEJIbHO He PpacCaHBaloTCA B TeYeHHeE MPOROJMKUTEIbHI 
BpeMeHH. OCHOBHBIM (akTOPpOM’ ycTOMYMBOCTH 3feCb SABJIAeTCH cTp 
TYPHPOBaHHOCTb JIHCMepCHOHHOH cpesb, T. €. camoro oseorena. C 
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BUTCH ACHBIM, YTO NIA MOMHOM CTaOWIM3allMu He OUCH KOHWCHTPHpOBaHHbIX 
CHeH3HH C JOCTaTOUHO OOIbUIOM pasHOCTBIO MOTHOCTEeL AMCMepcHOn da3bi 
MCIepCHOHHOM Cpefbl IpakTHyecKH HanOomee HalexKHBIM (bakTOPOM ABIIAeT- 
MpOCTpaHCTBEHHOe CTPyKTYPHPOBaHHe KUKOM Cpesbl BO BCEM OODEME, T. e. 
€MHOE TeJe- HIM CTY{HEOOpasoBaHHe, MpenATcTByr1ollee axe B TeYeHHe AH- 
bHOrO BpeMeHH (Oosee MecsaIa) 3aMeTHOMY arperMpoBaHHio UM paccroeHMO 
neH3Hu. 

OjHakO Takoe OOBEMHOe CTpPyKTypHpoBaHHe MpenstTcTByeT O6pa3s0BaHHto 
€QebHO KOHWCHTPHPOBaHHBIX CTaOHM3OBaHHbIX cycneHsHi. Tlostomy qua 
NOJyYeHUA HEOOXOAUMMO afcopOMHOHHOe cCTpyKTypHpoBaHue 3a cuer JeilicT- 
| MOBCPXHOCTHO-aKTHBHBIX BeLUCCTB, KOTOPOE MO3BOJIMT, OYeBHHO, pelIHTb 
AKTHYCCKH BaKHYy!IO 3aavy MOCTHKCHHA HaWMeHbIeH «kKUAKO-(Macuo)- 
KOCTH» TBepdOH ucMepcHow (a3bi MpH paBHOMepHOM pacmpeyeennu uac- 

M COXpaHeHHH HeOOXOJMMOH NOABYXKHOCTH cycneH3HH. 


MucrutyT dbusuyeckot xumun Tloctynuso 
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PH3HYECKAA XHMH. 


JI. [. BOJIXOBHTHHOB 


BO3MO)KHbIM MEXAHH3M HHXALHHPOBAHHS DKUKHX 
B3PbIBUATbIX BELJECTB 7 


(I1pedcmasaexno axademuxom B. H. Kondpamoeseim 6 II 1959) 


Boyyeu c coTpyquukamu (1!) SKCNepHMeHTaJIbHO JOKa3aJIH, YTO B3PbIBUAT, 
pa3oxkeHwe HeKOTOPOrO KONMUeCTBa B. B., NOABeprHyTOorO yyapy, HauHHa 
pasBUBaTbcA U3 HeOOMbMWOrO NO pasMepaM OUara, HarpeToro Ao Temmepary} 
400—450° C. Han6onee BepoxTHOH NpHYHHOM BO3SHHKHOBCHHA B 2XKUKOC 
TOpAYMX OYAOB pH yape CuHTaeTCH pas0rpeB OYCHb MaJIeCHbKUX TasOBh 
BKuoueHnu (1 ~10-% — 10-5 cm), mogBepratouluxca BO Bpema yapa aguadal 
YeCKOMY CKATHIO, TAK Kak HH afMaOaTHyeCKOe CKAaTHE CAMO XUAKOCTH, | 
BA3KOe TpeHue IPH TEYCHHH %KHAKOCTH M@XKAY yapHHKOM MW HaKOBaJbHeH 
MOXKE€T IIPMBECTH K 3AM€THOMY MOBBIILLeHHIO TEMNep aTy pblKHLKOLO B. B., KaK Obl 
nokasaHo IO. B. Xaputouom (*). OqHako cpaBHeHHe BpeMeHH CKAaTHA PH ya 
(paBHoro mo mopsazKy 10-* cek.) C BpeMeHeM TeNJIOBOH peslakcallHH Ta30BC; 
MY3bIpbKa MOKa3blBaeT, YTO BOSYUIHbIe BKIIOUeHHA pasmMepom 10-%— 10-5, 
CKHMAIOTCA MPH yape Ha KONpe H30TeEPpMHYECKH. 

Ham KaxKeTcs, TO Mp ObICTPOM NOBBILNeCHHH JaBJICHHA B %XHAKOCTH MOK 
peauIM30BaTbCA Me€XaHH3M pa30rpeBa, He CBA3AHHbIM C HaJIHYHeM BO3ILYIUHE 
BKJIIOUCHHH, HO TaK%Ke MPHBOAAUHH K NOABJICHHIO MaJICHbKHX TOPAYHX OVATE 
Hex KOTOpOrO CBOAHTCA K CJeyIOuleMy. 

DKUAKOe COCTOAHME BeleCTBa YCTOHYMBO He IPH MOObIX 3HAYCHHAX TE 
nepaTypbl H JaBlenua. Ecru npn 3aqaHHow Temnepatype WaBseHHe MpeBblllla 
HEKOTOPy!O BeJIHYHHY, TO %HAKO€ COCTOAHHE OKa3bIBaeTCA MeTAaCTaOHJIbHE 
M %XKHAKOCTb KpucTaluMsyetca. Kora yeIbuHbit O6beM X%KUAKOCTH 60s 
me yebHoro o6beMa TBEPAON Casbl, KPHCTAaMU3alUA MPOMCXOAUT Cc BBITE 
HHEM Telia H, CJIEMOBATeIbHO, LOJ2KHA COMPOBOKAaTbCA MOBbILCHHEM TeMI; 
paTypbi. CBa3b Mexky JaBJIeHHeM, IPH KOTOPOM coBepliaeTcA mepexoy 
OfHOH ashi B Apyryto, M TemlepaTypohH nepexoya WaeTcH U3BECTHbIM ypé 
HeHvem Kuanelipona — Kaay3nyca. Bpicrpoe MoBbIIleHHe JaBeHHA B KUL 
CTH BO BpeMA yapa MOXKET IIPHBECTH K 34METHOMY MOBBIIICHHIO e€ TeMMepaTyp 
ecJIH XOTH Obl YaCTb KHAKOCTH 3aKPHCTaMH3yeTCA pH BbICOKOM JlaBJIeHh 
MIpHuYeM YM MeJVIEHHEe KPHCTAIIM3YeTCA %KUAKOCTb MPH HOPMaJIbHOM JaBii 
HHH, TEM CHJIbHee OHA MOET ObITh «MepeoxsaxKeHa» pH ObiIcTpOM MOEs 
IN€HHH WaBJIeHHA M TeM Bpllle OyqeT ee TeMMepaTypa Mp Mepexoge B TBepL 
cocTosHue. { 

Tlopaqok JaBleHus, HEOOXOAHMOFO JIA TOTO YTOObI KPHCTaIusaluA %KH 
KOCTeH (TeMMepaTypa MaBJICHHA KOTOPbIX IPH HOPMAJIbHOM JaBAeHHH He CHy 
HO OTJIMYae€TCA OT KOMHATHOH) Nponcxoyusia pu Temnepatype 400° C, mox 
OUeHHTb JByMA cnoco6amu. | 

Bo-nepBbIx, Tak Kak JIA HUTpormuuepuHa (Tnx = 13,3° C) uspecrubl Te 
NOTA TWlaBJICHHA M Pa3HOCTb YACJIbHbIX OObEMOB TBEpAOl 2KUAKON casbr 
TO, HanHcaB ypaBHenve Kysaneipona — Kaay3uyca B Buye 


_ AT q 
is (Ox. a Ung) 


Ap 
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noqctasus T = 286° K, AT = 400, g= 33,2 kan/r, vi, = 0,57 cm?/f, 
= 0,62 cm*/r, Haliqem, To wHeo6xoqumoe jaByenve paBHO lIpHMepHO 
10* xI/cem?. 
Bo-ptoppix, 43 onbitos Bpujoxmera (4), Jloy (5) u gpyrux ABTOPOB, 
yuaBINHX SKCN€PHMEHTAJIbHO 3ABHCHMOCTL TeMMepatypbl WaBseHHA OT MIpH- 
KeEHHOTO JaBJICHH, MOXKHO CfleaTb BLIBOJ, YTO TOUKA WwaBwJeHUA BbICOKO- 
EK YS PHBIX OPraHHVeCKUX COeMMHEHHH NOBbIWAeTCA MpuMepHO Ha 0,02° npu 
eMMYeHUM JaBNeHHs Ha | atm. Ecnu cuntatTb, uTo 3TO cnpaBequBo H AWA 
PHIBYATHIX 2KUJKOCTEH, TO JaBJleHHe, HeOOxo_UMOe, UTOOLI KpucTanmM3alMuA 
oucxOsMJIa MpH Temnepatype 400° C, papro ~ 2-104 xT /em?, 
OcymectBnenve mnpefmaraemoro  Mmexanvema WHUUMMpOBaHHA = BO3= 
%KHO JIHIUb Up BBbINIOJHEHHH elle JByX yCJOBHi: pagMep o6macTH, B 
OPOH MOXKHO CUHTATb NPOWeCC PaBHOBECHBIM, JOJIMKeH ObITb MHOFO Goslee 
MTMUECKOTO pasMepa 3apofblllla, a CKOPOCTbh KpuCTanusalMH oOu%KHA 
Tb TaKOBa, UTOObI 3a BPeEMA yfapa Mor COpas0BaTECA KPNCTaJIMK pasMepoM 
“8—10°° cM. 

-Pasmep o6sactu d, rye MOKHO CUNTaTh XHMMUeCKHe NOTeHIMaIbI O6eHX 
3 PaBHBIMH, OMpefeJxeTCH paccTOMHNeM, Ha KOTOPOM TemMepatypa ycrieBaeT 
M€THO H3MECHHTECH 3a BP€MA yfapa, paBHbIM d=~(xt/cp)’2. Jina »xuA_KOCTH 
=3-10* Kaa/cm-cek-rpag, c=0,3 Kaun/r-rpag, p= 1,6 r/cm’, wu yas Bpe- 
HM yfapa t= 10% cex. umeem d= 104 cm. Kputuyeckuli pasmep sapoypnua 
8eH 10 NOPAKy BesMUMHI (°): 


An, 


Re ~ —————- 
(O4¢ — Upp) (P — Ps) 


me p— ps = 10* xT /cm?, a 10? yun/em, Rpoe 107% cm u, careqoBatembuHO, 
mopue Ry<€d BbINOHAeTCA. 

[lus Toro uTo6bl 3a BpeMA yapa MOF OOpa30BaTbCA KPHCTaWJIHK pasMepoM 
“>— 10-* cm, cKopocTb KpucTalwiMsayHH (T.e. yBemMyeHHe Kakoro-s1H60 
HeHHOrO pa3Mepa KPHCTaJJla 3a eJHHUWLY BPeMeHH) JOJOKHAa ObITb paBHa, 
BuyHO, 0,1—10 cm/cek. Sta BemHuNHA OosIbUIe CKOpOCTH KpUCTaIIU3aHu 
pormuluepuvHa, U3MepeHHOM mpH TemnepatType oKoso 0° C u atTmocdepHom 
ueHuu (°), mpumMepHo B 10—10* pa3. Takoe yBeHMyueHHe CKOpOocTH KpHcTaJ- 
3allMH BMOIHeE JONycTHuMoO, NoTOMy TO mpH AaBaenuu 10* KI/cm*® vw Temne- 
ype, O1M3KOH K KOMHATHOM, COCTOAHHE CHCTeMbI JaJieKO OT PaBHOBeCHA. 
Pyro CTOPOHLI, BIMAHHE BASKOCTH, JIMMUTHPYIOULeh CKOPOCTb KpHCTaJVIN- 
MM MepeoxaxKCHHOM 2KUAKOCTH, OyeT B paCCMaTPHBaeMbIX YCJIOBHAX Mpe- 
P@KUMO MaJIbIM, TAK Kak JlaBJeHHe, YCKOpsAIoMlee MpOlecc KpUCTaU3ZalluN, 
oro O60JIbIIe BA3KHX CHU. 

Tlapnenua nopayka 2 - 104— 3. 10% wI/cm? mpu craHfapTHbIxX KOMPOBbIx 
bITaHHAX MOocTuratoTcA yapom rpysa Becom 10 KI, mafatouluM C BBICOTHI 
40 cm. Vnpimu ci0BpaMu, *xXUAKHe B3pPbIBUATHIe BELLeCTBa, He CosepxKalHe 
€THBIX Fa30BbIX BKIOUeHHH (pasmepom 0,1—0,01 cM), ou2KHbI ObITb cpaB- 
TeIbHO MaJIOUYBCTBUTEIbHbI K yapy Ha korpe. 

Bpiuenpesnouaraocb, YTO HEOOXOAUMBIE JIA pOCTa KPHCTAJJMKOB 3apOAbILH 
MCYTCTBYIOT B XKHAKOCTH U WO yAapa. Ilostomy, ec 2XHAKOCTH THaTeMbHO 
mea OT MOCTOPOHHUX MpuMeceli, €€ YYBCTBHTEIbHOCTb JOsKHA YMCHb- 
Thea. Hao6opor, BHeceHHe B XKHAKOCTb axKe OYCHb MaJICHbKUX TBEpAbIX 
THIL JOJIXKHO MOBBILIAaTb e€€ UYBCTBUTCJIbHOCTb. 

IlpenpaputebHoe uzoTepMuyecKOe CHKATHE HM pasrpy3sKa COA MKUAKOTO 
B. Nepel yapoOM TakxKe JOJ2KHbI MPHBOAUTb K YBeJIMYCHHIO BePpOATHOCTH 
bIBa IPH MCIbITaHHH Ha KOMpe, TaK Kak MOCNe MpeABapUTeMbHOTO CKa- 
B XKUKCCTH ocTaeTcA OcubWCe YNCIO saposbuel. Otor shdexT cratn- 
KOTO CKaTHA Habsonaca C. JIbr1oHGeprom (") H He MOyuH moka Apyroro 
scHeHuA. Tak Ke MpOCcTO, HawHUNeM OONbWOTO YHCNAa 3apOAbINeH, oObsacs 
€TCA OOULCH3BeECTHAA MOBbILeHHaA YYBCTBUTEJIbHOCTh K yapy MOJIy3aMep3- 
TO HUTpOorsmHuepHHa. 
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Takum o6pa30M, mpedviaraeMbld THNOTeTHYeCKHH M€XaHH3M MHHUMAPOBaH 
He TOJIbKO He MpOTMBOpeyMT TOMY, 4TO U3BeECTHO H3 MpakTHKM OOpallleHuA 


‘B3PbIBUATLIMH IKHAKOCTAMH, HO MH MO3BOJIAe€T B HEKOTOPHIX CJlVYaAX WaTb Mf 
cToe (busHueckoe OObACHCHHe HaOMOAAawWWNXcA ABJICHHH. 


VMuctutyT xumMuueckon dusuky Tloctynu10 
Axkaylemuu Hayk CCCP 21795 
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Moknaygn Anangemun Hayk CCCP 
1959. Tom 126, Ni 2 


PH3SHYECKAA XHMHA 
M. E. MAYKOB, B. Ml. KOJIECOB u C. M. CKYPATOB 


H3MEHEHME H30BAPHO-M30TEPMUYECKOFO NOTEHUMAJIA 
IPH CTAHJAPTHbIX YCJIOBMUSX JIA PEAKILMM 
NOJIAUMEPH3AL MN ceK AMPOJIAKTAMA* 


(ITpedcmaeaeno akademuKkom IT, A, Pe6undepom 6 II 1959) 


Peakuua MOMMepusalMH TeTepouMKM4ecKUX coequHeHU, B YaACTHOCTH 
ee, ye aBHO MpPMBuIeKaeT BHHMaHHe wuccueqoBaTenel. Pa3nuuHaa 

COOHOCTb JIaKTaMOB, KaK M JpyruX FrerepolMKMMYeCKUX COeAMHeHUH, K TMO- 
MepH3allHH B 3aBHMCHMOCTH OT 4HCJIa WICHOB B WMKse OOycOBeHa, M0-BH- 
MOMY, H3MCHEHHEM TEpMOJHHAMHYECKOFO NOTeHWMala B STHX peakuuAx (17%), 
(HaKO JO HaCTOALero BPeMeHH 9Ta BEJIMYHHA HH B OJHOM CJlyuae He MOET ObITb 
J@KHO BEIYMCIe€Ha — TlaBHbIM OOpa30M H3-3a OTCYTCTBHA JaHHbIX NO 9HTPO- 
aM. IlonbitKu TeopeTH4eckol OMe@HKH H3MCHEHHA SHTPONMH B peaKILHH MOVH- 
-pusaluu (*) MOryT NpHBecTH K CYIIECTBeHHBIM OLIHOKaM. 

B sto paOote aHbl pe3yJIbTaTbl H3MepeHHi HCTHHHOM TeNMOeMKOCTH &- 
MpOwakTaMa HW MOJIM-€-KalpOwakTaMa B MHTepBane 60—373° K. Ha ocuose 
JTYYCHHBIX JaHHbIX BbIMNcIeHbD] AS wu AZ AA peakWHH MOMMepHsallHu 
<alpOJlakTaMa MIpW CTaHapTHbIX yCJIOBMAX. (SHayeHHA AH jyia STON peak- 
(MW ObWIH ONpezemenb! pauee (*).) M3mMepenua NpoBOAWNCb B BaKYYMHOM ajMa- 
THUCCKOM KaJIOpHMeTpe, OnMcaHHOM paHee (°). (Ja AaHHow paGoTs Gpia 
IFOTOBJICHa HOBaA KaJIOPHMeTPHYeCKaA aMMMyJ1a, UMElOULad MeCHbIUee TEMIOBOe 
jaueHHE 3a CUeCT YMCHBINECHHA TOMULMHbI CTeHOK.) Jlia MpoBepKu KaopHMeTpa 
MeTOJHKH H3MepeHHH Oblla ONpesesieHa HCTHHHAA TENJIOCMKOCTb XJIOpHCcTOrO 
IMA B HHTepBane 60—373° K. Ilomyueno xopomee copnayeHue c pe3ysbTa- 
M Jpyrux aBTopos. 

_@-KallpOvlakTaM NATHKpaTHO NeperousAJICA B aTMOC*epe Cyxoro a30Ta H JVIH- 
bHOe BPeMA CYWIMICA Haq NATUOKHChIO Cocdopa. BaaxkHocTb uccaeLyemMoro 
pasa Oblia 3aBezqomo MeHbue 0,1%. KomuyectBo mpuMeceH B O6pas3le &- 
pojlakTaMa, HaligeHHoe B Mpollecce OllpeyesieHHA TeMJIOeEMKOCTH, paBHO 
5 mom.%. 

IIpenapaT mou-e-KanpomakTaMa MOJlyueH pacTBOpeHHeM TeXHHYeCKOTO 
OlyKTa B MypaBbHHOH KHCJIOTe H MeJVJICHHbIM OCaKeHHem BOZOK. OOpasell 
musica 4 WHA Nox BakyyMom mopsyKa 10-8 mM pt. cT. np 130—140° u oxnax- 
JI¢A CO CKOpocTbIO ~ 1° B 5 MuH. JO KOMHAaTHOM Temmepatypbl. Ja mpoBeze- 
A U3MepeHHit OOpasell B TEUCHHE CYTOK OXJaxKLaJICA JO TeMMepaty Pb! KAAKOTO 
ota. Bce MaHHNyJAWMH NO 3aNOJIHeHHIO KaJIOPHMeTPa MPOBOAUIHCh B «Cy- 
li» kKamepe. IIpu B3BeWIMBaHHH KasIOpUMeTp C OOpasIlOM HaXOAMJICH B Cnelvalb- 
M TePpMeTHYHOM MpHOopunkKe, CHaOxKeHHOM MaAJIbHUKOM JI 3analku KaJlo- 
MeTpa mocie 3anouIHeHHA ero TeviHeM. 

3HayeHHA TeMJIOeMKOCTeH €-KallpOJIakKTaMa U NOJIH-€-KalpOJaKkTaMa 4H3 
J@KeHHO KPHBOH MpHBeeHbI (B COKpaleHHOM BHye) B TaGN. 1. 

Jina e-KanpomakTaMa OTKJIOHCHUA HEKOTOpbIX TOUeK OT CrviaxKeHHOH KpHBOH 
—T, Kak mpapyno, He npepbiuamm 0,1% HM JAMWb B peqkKUx cilyyaax 
cTapamu 0,2%; vIn MOMH-s-KanpolakTaMa OHM OXON BO 0,4%. Ilonu- 
eHve TOUHOCTH B TocyieqHeM culyyae OObACHAeCTCA MaJIbIM HaCbIIHbIM BeCOM 
JuMepa. (IIpv sanomHeHHH KaJIOpHMeTpHYeCKOH aMMyJIbl YAaJlOCb MOMCCTHTb 
Hee yiuiub 5,2 r nomuMepa.) B npomecce H3MepeHHH TeNJIOCMKOCTH Ollpeye- 
Ha Teniota mviapsenua s-Kariponaktama 3847-8 kaJ/MOIb M T. IWaB. 
cToro e-Kampoaktama 342,305°K. YcTaHoBseHo, 4TO HH MOHOMep, HM 


* B okcnepumentatbHol uacTH paOoTbl NpHHHMaJIM y4acTHe @®yu Ilu-aub u 9. A. Ceperuu. 
329 


it aOMni acer! 


a  —————— —— 


: Cp» ¢-Kaupo- |¢, Momu-e-Ka- " c, e-Kanpo- |¢, momu-e-Ka- 
ipa aas eA nonaetene Be pas Gk ees Ey ae 
60 NOMS 9,98 298,16 ay 27 40,55 
80 13,36 135.58 320 40,83 44,58 
400 AS DD NCGS 25) 305 44,82 48,12 
450 20,52 22,10 350 58,43 51,84 
200 25,50 28,10 360 59, 66 54,40 
250 pile 34,12 373 64 , 26 57,89 


TIOJIMMep aHOMAJIbHOrO XOfja TeIJIOEMKOCTH B HHTepBaJe 60 — 373° K ue of 
HapyxuBatoT. Haliqenuaa B paOote (”) MpH WcCMefOBaHHH TeIIJIOCMKOCTH pai 
JMUHBIX OOpasiloB MOJIM-s-KalpouakTaMa B MHTepBasle — 20-+-+ 280° C 
OosbIlad AHOMAJIMA B XOJe€ KPHBbIX B OOsacTH 20-+-48° C HauiuMu uccaem 
BaHHAMM He TOATBepAUJAaCcb. . 

CraHgapTuble 3HaueHua aGcomOTHEIX SHTPOMMit (Sop¢,16) paccuHTpiBa JHC 
YMCJICHHbIM HHTerpHpoBanwemM M3 rpapuKkos cp—In7T. Jia BEINMCNIeHHA 3Hi 
weHuit sHTponui mpu 60° K xKpupple cp —T 9KcTpanomMpoBasuch fo 0° . 
nox6opom dyHkunH Jje6aa u Oiinuireiina. YpaBnenua 


=o) +6(32) +e) +e ()4] | 


+ 24(S8) +24 (88) + 208, (2) 
JIA €-KallpoulakTamMa | 
c= 7 (8) +26, (20) + 2,(S) +28 (8°) + 105, (4) 


JWI MOJIM-e-KalipomakTaMa (B pacueTe Ha OHO S3BeHO) OXBaTbIBAalOT ONBITHE 
qaHHble B MHTepBase 60 — 170° K c Tounocrpio +0,2%. 


B pacuere Soo.4g uid MOmMMepa Sj MpwuATa paBHol HymO. Oro, no-Buy 
MOMy, He BHOCHT CYULeCTBeHHOH OUIMOKH, TaK Kak JIA MHOrMX, ar 
AaMOP(HBIX TlOJMMepoB, OcTaTOUHad 2HTpomHA upH O° K npenctaBaseT Bech) 
Maslyio BeMuMHy. (HanmpuMmep, Avia amMopdHOH pesHHbl ona paBHa 0,28 9. e.) (‘ 
Mcnomm30BaHHbl Ke HAMM OOpa3ell MowHMepa Obl B BbICOKOH cTeneHu yr 
PAOUCHHEIM (peHTreHorpaduyecKHM CCJeOBAaHMeM HalifeHa cTenleHb é 


«KPHCTaJWIMYHOCTH», paBHad ~70%). Benwunnbl paccuvTaHHblx HaMH Soog 
COCTABJIAIOT: AIX &-Kalponaktama 40,26 9. e., JIA MOJIM--KampomaKTa? 
41,36 9. €., H, CleOBaTeJIbHO, H3MeCHeHHe SHTPONHA JIA peakKUuu nMomMMep! 
3allMH &-Kallpojiaktama mpuH 298,16° K cocrapaser + 1,1 9. e. SHauenue A 
3TOH peakKUMM MoOyyeHO B TepMOXHMuYeCKOH sadoparopnH MITY pauee 
M paBHo —3,/7 kKKaJ/MOub. Orciogqa, H3MeHeHHe M306apHO-M30TepMMyeCKO: 
NOTeHIHasa WIA peaKUMH NOJIMMepu3al\Hu e-Kanposiaktama AZ = —4,0 KKau/Mo, 
mpu 298,16° K. Takum o6pa3om, BemMuMHa M3MeHeHHA H306apHoO-M30TepM 
yecKoro NOTeHIMala B peaKUMM MOJIMMepH3alMH &-KalpomakTama [pu cra 
JapTHbIX YCJIOBMAX, B OCHOBHOM, OMpef[esisercad H3MeCHCHHeEM 9HTAJIbIMH. 


MockoBcKH TocyapcTBeHHbIf yHUBepcuTeT Iloctynuso 
um. M. B. Jlomonocosa 4 II 1953 
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Horuann Akagemua wayr CCCP 
1959. Tom 126, Ne 2 


PHSHTECKAA XHMHA 


WM. M. POAHAHCKHH, H. C. TAJIMHKEP u B. WH. KOPOBKOB 


_3JIEKTPOMPOBOAHOCTb BOJHbIX PACTBOPOB EXKOFO HATPA 
NIPH BbICOKHMX TEMMNEPATYPAX 


(IIpedcmasaeno akademuxom A, H. ®pymxunem 8 IIT 1959) 


| OKCHePHMeHTaIbHOMy HM TeOpPeTHYeCKOMY H3YYCHHIO SeKTPOMpOBOAHOCTH 
ICTBOPOB 9SIEKTPOJMTOB MOCBALIeEHO OobuIoe KONMYeCTBO pa6oT. OgHaKo 
DYTH BCe OHH OFpaHH4eHbI y3KMMM paMKaMM KOMHATHBIX TeMMepaTyp, H TOJb- 
) CNMHHUHBIC HCCIEAOBAHUA MpOBOLMIMCh B OOMACTH BbICOKHUX TemMepaTyp. 
| QuleKTpompoBoxHOcTH pasOaBJIeHHBIX 
ACTBOPOB 9uleKTpomUTOB (40 0,08 M) 


MM BbICOKUX TemMepatTypax (306° C) 

WIM BoepBEe u3smMepeHbt Hofecom c 9~~ Fil a 

TpyqHuKamu emeB 1903—1910 rogax. ciZ 

‘TeX MOp HakOMIeHve OMbITHOFO MaTe- aS A 

fala B 32TOH OOMAaACTH WET MeVIeCHHBI- L Ale 

H Temmamu (1~*). fe 1° EA| A — 2 

|B paGore PogusucxorouTanuuxepa =“ nee Bo BAI I 

), H3MepHBIWIMX 93JIEKTPOMpOBOHOCTH ANS ss EN N 

acTEopow LiCl, NaCl u KCl, quana- : Bs yy, ENS 

HbI KOHUCHTPalul u TemMmepatyp Oni- Lease SS 

H YBe@JIMUHHbI COOTBeTCTBeHHO jo 3N \ N 2 

340°. Bpito ToKka3aHo, 4TO BeMUH- Z 

pl IKBUBAJICHTHBIX 3JICKTPOMpOBOLHO- N 

eH PacTBOPOB XJIOPHAOB IUeOUHBIX Z 

LTaJIJIOB MpOXOAT wepes MaKCHMYM, Z ' 

Kanu Bomusn 280— 300°C. B uc- aN : 

i eee Hofieca quia Oomee pa3- g ‘ae 

ABJICHHBIX pPacTBOPOB H38rMO0 KpPHBOH /7__ \ 

ICKTPONPOBOAHOCTh — TeMmMepatypa % N 

[Ba HamMeuasca. B RambHelmiem Takue \\ 

aKCHMYMbI IPOBOAMMOCTH IIpH BBICO- \ 

AX TeMMepatTypax HaOOLaIH Mu Apy- : 7 
RNA 


ie ucciegopatenu (*). IIpu stom BO jy  X& 
IBUCHMOCTH OT TIpHpObl IIeEKTPOMUTA 
ero KOHI[CHTPallHH MaKCHMYMBI IIpo- 
YUMOCTH Ob OOHAPYXeHbI Mp pas- 
bIX TemMMepaTypaxX, a HMeHHO, MWA 
ACTBOPOB COJlel TPeXBaJIeHTHbIX Me- 
—WIIOB — oKoI0 60°, aA IBYXBaJIeHT- 
Ax —oKoo 100—115°, a omHoBaseurT- 
IX — oKoNO 280—300°. Puc. 4 

IIpeqcraBiasiocb WHTepecHbIM Mpo- 

IGMUTb JlaJIbHeHIMIMH XO 3JIEKTPOIIPO- . ‘ 
YIHOCTH B OOJlacTH TemMNepaTyp, MpeBbILIarOulHx 340°. OqHako peLlleHHe 3TOU 
Wau CBASAHO C 3SKCMEPHMeHTaJIbHbIMH TpyAHOCTAMH monoopa SIKTPOUSOMA- 
AOHHOTO MaTepHasla [IA USFOTOBMCHUA IEKTPOMMTHTCCKOW aueiku MW repMe- 
I3aIlMH SJICKTPOBBOAOB. B yCMOBHAX BbICOKHX TeMMepaTyPp ,;BOAHBIC ta ae 


S 


SSS 
N 


IAN 


aS 


WAN 


q 


ie 

BeCbMa arpeCCMBHbI K cTeKsly, dapdopy, KBapily u TOQOOHBIM MaTepHadak 

Oco6eHHO ObICTPO BbIMeIaYHBaIOTCH U3 MaTepHasla AYCHKM KHCJIbIC OKUCIIb 

Becte ¢ TeM 3alpOcbl XMMMYECKOM MPOMBILIIeHHOCTH TpeOy10T pa3pa6orTK 

METOJOB ONpeeNeHHA SICKTPONPOBOAHOCTH Ip Gosee BEICOKUX TemMepatypa 

(~ 360° C) uw Jake B ycIOBAAX CaMOH arpeCCHBHOM cpebl — IWeNOUHIX pat 
TBOPOB. ; 

Tina Hawux uccreqoBaHHlt Oblia co3qaHa almapaTypa OPHIHHaIbHOH KO} 

etpykuuu. Ha puc. 1 cxemaTHueckH H300paxKeHb! MPHMCHABIWUAACA SCKTPOM 

THYecKad sueliKa H 3JIeEKTPOBBOJbI, BMOHTHPOBaHHble B CTaJIbHyIO MpoOKy al 

TOKJaBa. 

Tleranu 1 u 2, u3roToBeHHble H3 *PTOpoMacta, MpeMHasHayeHbl AA Le] 

MeTH3allMM H W30NAWMM WeHTpambHOrO cTepxKHA SeKTpOBBOa 10 or Macc 

cTabHoH mpo6xu 7. CnowkHad KOH@HTY 

on ‘cm! pauua yeranu / BbIsBaHa TeM, YTO PT 

D pomlacT pH yJebHBIX LaBeHuAX B 205 

30 «I /cm? u Ha xolOqy MW pw HarpesB. 

06 HHH cmocoGeH JI€rKO BbILaBJIMBaTbCA ax 

: yepe3 CpaBHHTeIbHO y3kHe 3a30ppi (°). | 

V3 droponsmacta u3roToBseHa H CcobC 

a5 BCHHO 3JICKTpOMMTHYeCKan AYeHKa 3, el 

KOCTb KOTOpOli MpHMepHO paBHa 4—d CM~ 

Tleranb 4 cqenaHa “3 Mpamopa. Ee Ha3H, 


& yeHHe 3aKOUaeTCA B TOM, UYTOObI CO3q, 
; BaTb JONOJHUTeEIbHOe YIJIOTHeEHHe TOPs 
: 03 acta HW MpeMATCTBOBATb eFo BbINOI3aHH 


M3 aOMpMHTa KOHCTpyKWMH. OeKTpos, 
aueHku 5 u 6 nulaTHHHpoBasuch. CrepxKer 
02 BBOJa H30JIMUpOBaH OT NpoOKH PapopoByg 
TpyOxoH J/ mM cmo_AHOH wahOow J 
Crabupre o6ohMbI 8 uw 9 cTaruBaloT eT 


of JIM 43 dToponacta 4 Mpamopa. CTasbHé 
mpo0Ka 7 3alupaeT aBTOKIaB, BHYTPeHHs, 

0 Spe se Tee MOJIOCTb KOTOPOrO HMeeT eMKOCTb™ 100 ™M: 
100 200 300 °C Meroquka u3MepeHua onent portal 
nae HOCTH 3akJ104aeTCA B cweqyioulemM. Tour 

Puc. 2 H3Me€peHHOe KOJIMYECTBO pacTBOpa Hail: 


BaeTCA B CTaJIbHOH aBTOKJIaB, 3aKPbIBae) 
CA MpoOKOH u repMeTH3HpyeTcsA C MOMOUIbIO OOTIOPaTOPHOrO KOMbIa HW HaTAD 
HOH raiku. ABTOKNaB NoMellaeTcA B TpyOuaTy10, Bpalilaroulyioca Ha ta 
Neub C IJICKTPOHArpeBOM. 

QNEKTPOMMTHYeECKad AYeHKa, BMOHTHPOBaHHad B MpOOKy aBTOKMaBa, pa 
MOJIO*KeHa BBEPXy H He HMee€T KOHTakTa c pacTBopoM. IIpu usMepeHuN SeKTp! 
MPOBOJHOCTH Me4Yb BMeCTe C aBTOKJaBOM MOBOpayMBaeTcA Ha amdax na 180 
MH AYCHKA OKAa3bIBaeTCA MOMHOCTbIO MOFpy2KeHHOl B HCCeyeMblii pacTBO 
B TaKOM MOJIOX%KeHHH H3MepAeTCA COMPOTHBeHHe pacTBOpa, TemMepatypa | 
yupyrocTb BoxAHbIx NapoB. Iloce storo neyb BosBpalllaeTcA B HCXOHOe TI 
JIOXKEHHE, H H3MEPHTeIbHaA AYeHKa BHIBOLHTCA M3 pacTBOpa. 

JA ONpeWeNeHUA SICEKTPOMMTHYECKOH EMKOCTH AUCHKH Mepe KaxKIbIM OM} 
TOM H3MepsJlacb pH KOMHAaTHOM TeMNepaType SIEKTPOMPOBOAHOCTh Tpex cTa) 
HapTHbIX PacTBOPOB efKOFO HaTpa C KOHWeHTpanueH 1,3 u 5%. 

OMeKTPUYECKHE CXEMbI H3MCPCHHA 3CKTPONPOBOMHOCTH MOLPOOHO onucaH! 
Hamm usmepeHua mpousBoquiucb c momouybIo Mocra MBJI-47. UcrounnKc 
HalpAKeHHA, MOMaBaeMOro Ha MOCT, CJIYKH MaMNOBLIi TeHepaTop 3ByKOB( 
yacToTbI Ha 2000 rep, B KayecTBe HYJIeBOrO HHCTPyMeHTa NPHMeHAJICA Sek 
POHHHIM ocunorpad 90-7. 

Ha puc. 2 u300paxKeHbI KpUBbIe M3MeHeHHA yJeMbHOM aeKTpOMpoBoHOC’ 
% BOAHbIX pacTBopoB NaOH ueckoubKux konueHTpauM (1,3 4 5%) no TemMn 
patyppr 360°. 


CnelyeT OroBopuTECa, uTO B SKCMepHMeHTax TEPMOCTATHPOBAaJIMCb TOJIbKO: 
TeMNepatTypHble TOUKH (25 u 360°) u AA HUX MpoMsBOAUANCh TOUHBIC U3Me- 
HA SCKTPONPOBOAHOCTH ICNOYHEIX pacTBopoB. Jia opHeHTHpoBKU OBWIN 
aHbl TAKKE H3MCPCHHA HW MPH HEKOTOPbIX MPOMeXKYTOUHBIX TeMMepaTypax. 
MeHeHHE KOHICHTpallHW 3a CUeT HCMapeHuaA YaCTH pacTBOpUTeNA YUHTbIBa- 
b pacueTHbIM IyTeM. 

V3 puc. 2 BuqHo, 4TO Bce KpHBIe MpoxoAAT yepes MaKCHMyM, JleKalllult 
a Temnepatype 200—220°. C ysenuyenvem KOoHIeHTpaluu Ha6momaerTca 
Mr MaKCHMyMa B CTopoHy Oojlee HU3KUX TemMepatyp. BuguHo Takxe, 4TO 
u 360° yqenbHad SeKTpompoBoguocTs B 2,5—3 pa3a MeHBIIe MaKCHMasb- 
M 9JIEKTPOMpOBOJHOCTH. 

K coxkasleHHio, MbI HE MOXKEM ONHcaTb TeMMepaTypHblii XON SKBUBAaeHTHOL 
OBOJMMOCTH C BbICOKOH TOUHOCTbIO, TaK Kak He ObIJIM ONPeeseCHbI MJIOTHOCTH 
TBOPOB IIpH TeMMepaTypax onbita. OfHako Ana 1% pactrsopa NaOH 
25 MOJIb/J1) MOXKHO IIPHHATb, UTO 
OTHOCTb pacTBopa OyeT H3MeHATHCA 
OaTHO C H3MC€HECHHEM IVIOTHOCTH 4H- 
DM BosbI. Takoe JomyujeHne NOATBEpx- 
TCH 9SKCNepHMeHTamu Hokeca. Ou Aoo 
pemenun, uro npu t° = 218° uw C= ADAN 
0,1 N (0,4%) NaOH o6nem pactBopa 
CpaBHeHHIO C OOBEMOM IIPH KOMHAaTHOH Temmepatype yBemuuuBaetca B 1.180: 
3a, B TO BpeMaA Kak OObeM BOAbI yBemmunBaetca B 1,186 pasa. 

TlonytHo mpHBoXuM BeIMUHHbI 9KBUBAaJICHTHBIX 9JIEKTPOMpOBOAHOCTeH A 
om"! jis WByX pacrBsopos NaOH (6eckoueyHo pa36aBennoro u 0,1 N) npu 
3JIMYHbIX TeMMepaTypax mo aHHbIM Horeca. 

[aa cna6vix KOnUeHTpalMli pacTBOpOB MOXHO BHeECTH MOMpaBKH Ha yBenu~- 
HMe OObEMA, OCHOBLIBAACh Ha COOTBETCTBYIONLUX KOMppHUMeHTaX JIA BOUBI.. 
O WaeT M0 HalIHM pacuetam Aa 1% pactBopa (0,25 Momb/1) NaOH: 


| 
) Rorge =|760 om?  Aggoe = 284 om}. 


18° 100° 156° 218° 


738 873: 


216,5| 594 
200,6| 540 


835 | 1060 


| Crob pe3KOe CHWKCHHE IKBUBAJICHTHOH IJIEKTPONPOBOAHOCTH Noce mepe- 
a 4epe3 MaKCHMYM JIA CHJIbHBIX ONHOBAJICHTHbIX SJIEKTPOJMTOB HaOsmIO,aerT- 
BlepBble. OTmMeTHM, 4TO B pactBopax NaCl u KCl npu 340° sksuBanenTHaa 
KTPONPOBOJHMOCTb CHWKaeTCA MO CPaBHEHH!O C MaAKCHM@JIbHbIM 3HayeHHeM: 
ro Ha 5—6 % (85). 
-CpapnyuBaa xo 3JIEKTPOMPOBOAHOCTH pacTBOPOB €KOTO HaTpa UM XJOPHOB- 
IOUHBIX Me€TAJIJIOB, BHAHM, TO MaKCHMYM MPOBORMMOCTH JIA pacCTBOpOB 
KOrO HaTpa JOcTHraeTcA MpH Oomee HH3KHX TeMMepaTypax, yem Aa NaCl. 
Ilpu ymepeuupix Temnepatypax NaCl u NaOH B BogHbIx pacTBopax ABJAIOT- 
ONMHAKOBO CHJIbHbIMM 2JICKTPOJIMTaMH, HO IPH MOBbILIeCHHH TeMMepaTypbl, 
XO H3 JaHHbIX m0 31eKTpompoBosuocTtu, NaOH cranoButca Oomee cmaObim: 
exTpomutTomM, yem NaCl. [lo-BuauMomy, STO cileMyeT CBASATb C HaJMNHeM 
MOJIEKYe CAKOFO HaTpa GOIbUIe MOI KOBaJICHTHOM CBASH, YTO HJWIIOCTpH- 
etca slerkonsaBKocTbio NaOH. 
Tlogpo6uHoe ucTomKOBaHve mpowecca cileqyeT OTMOXKUTb AO HaKkONJeHHs 
IbIUerO KOJIHYCCTBAa DKCMEPHMEHTAJIbHbIX JaHHbIX. 


Toctynuao 


XapbKOBCKHit ceIbCKOXO3SHCTBEHHBIM MHCTHTYT 9 Ii 1959 


uM. B. B. Jloxyuaesa 
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PH3BHYECKAA XHMH 


O. A. CAMOHJIOB 


KOOPJMHAUHOHHOE YHCJIO H TPAHCJIALLMOHHOE JIBYKEHWE 
YACTHIL B BOJHbIX PACTBOPAX 3JIEKTPOJIHTOB 


(ITpedcmnasaeno axademuxom H, H. Yepuaeeoim 29 I 1959) 


Yoxe He pas OTMeYaaCb CBA3b KOOPAHHALMOHHOPO YHCa YaCTHIL *XUKOC' 
¢ UX TPaHCIAWUMOHHbIM yBMxKeHHem ('~*). Tlonmprraemca WIA MHTepecyrolle 
Hac TvlaBHbIM OOpa3s0M Cyuad BOJHbIX PaCTBOPOB IJICEKTPOJIMTOB OXapakTep 
30BaTb 3TY CBA3b KONMUeCTBEHHO. M3araemMble HHKe COOOpaKeHHA OTHOCATC 
BeEPOATHO, B paBHOH Mepe H K BOJHbIM pacTBOPaM QICKTPOJIMTOB, HW K pAy Ap 
THX 2%KHKHX pacTBOPOB (HalpHMep, K paclaBaM B COJIeBbIX CHCTeMaXx). 

PaccMOTpHM TPaHCJIAWHOHHOe JBHXKCHHE MOJICKYJI BOXbI B pa30aBJICHHI 
BOJHBIX PaCTBOPaX IICKTPOJHTOB, COMepxXaulNX CpaBHUTeIbHO cao ruApal 
PYIOULHecH HOHBI (HOHbI BOIM3H PpaHubl MEKAY WOORKATEILHOK HW OTPHLAaTed 
Hol ruypatauuen (*)). IIpeacraBum ce6e ympouleHHO, 4YTO MOJICKYVJIbI BO; 
B paCCMaTPpHBaeMbIX PaCTBOPpaX MOLyT HaXOQHTbCA B JBYX COCTOAHHAX: . 
B OIM2KaHWIeM OKpy2Xe€HHH HOHOB H (0) B «cBOOoLHO» Boge. Ilo «cBobo,HG 
BOOM MOHUMACTCA COBOKYNHOCTh MOJICKYJI BOKbI, KOTOPbIe B NaHHbIli MOME: 
He BXOJAT B OMKalWIee OKpyxXeHHe HOHOB MH MMEIOT, CJIEOBATeJIbHO, B k 
yecTBe OJIMKAaHUIUX COCefeH TOMbKO Lpyrve MOJeKybI BOAbI. Cpequ nMoce LH, 
MOrYT ObITb MOJI€KYJIbI, BXOAMLME B OW Kalee OKPy2xxeHHe HOHOB. Bpiqese 
KpOMe TOFO, TaKHe MOJIeKYJIbI «CBOOOAHOH» Bob! (H2O)°, KoTroppie B aHH 
MOMEHT HaXOJATCA B OKPy2XKeCHHH TOJIbKO MOJIeKYJ «CBOOOLHOK» Boab. Paccm 
PHM mepeMemeHHA (AaKTHBHPOBaHHble CKaUKH) MOJIEKYJI BOJbI M3 OMKAlIeE 
OKPy2XeHHA HOHOB B OMxKaHWMIee OKpyxKeHHe MoseKys (H2O)°, u oO6paTHO. D 
OUCBUIHO, H OyAyT AKTHBHPOBaHHble CKAYKH MOJIEKYJI BOAbI MEY COCTOAHT 
mui ud. 

Ilyctb o6nmque (3a | ceK.) 4NCIa CKAUKOB MOJIeKyJI BOJbI pacTBOpa M3 Coc’ 
AHUA ¢ B CocTosHHe QO WM OOpaTHO paBHbl, COOTBeTCTBeEHHO, J;,9 U Io+;. Papi 
Becue OOMeHa OMKAaHUIMX YACTHIL pacTBOpa XapakTepH3yeTcaA TeM, 4TO cpesF 
uucla MOJIeKy B COCTOMHMAX i M O BO BpemeHH*He MeHsioTcs. Tlosrto! 
VCJIOBHEM PaBHOBeECHA ABJIAeTCA PaBeEHCTBO 


| 
B;9 aa Pos: | 

| 

MoveKyJIbl BOJ{bl B PpacTBOpe, KPOMe TOrO, COBeplialoT MepemenleHusd 17) 
iin 0-0, T. e. Mepememenusa, He NpHBoAAUHe K OOMeHY MOweKy Mex 
‘cocTOsHMaMM i uw O. Hatigem J;.9 U [os;. 1 
Ooduree unCO cKauKoB (B | CeK.) MOJIeKYJ BOMbI pacTBopa 13 OK 
ero OKPy2KeHHA yYaCcTMIL ¢ B WMOOOCe M3 COCeqHAX NOMOKeHUM paBHOBec! 


Ups: a MiNiiy 


rye m;—McIO YCTHIL copTa i (MOHOB) B pacTBope, nN; — KOOopAMHAlHon 
YNCIO YaCTHUbI ¢ (cpeqHee yHcNO OumKaliIUMx MONeKys BOJbI, OKpyrKaror 
uacTully i) M j;—cpemHee (B 1 ceK.) UNCIO aKTHBUPOBaHHBIX CKayKOB ff 
JeKYI BOAbI, |[BXOLAMMX B OuMxKaliWee OKpyxeHHe HoHOB. McKomoe une 
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9 COCTABIACT TOMbKO YacTh uncMa J;o,, ma roro uro6p naliru I;4, 
elyet Tis 0, i YMHOXKUTb Ha BepOATHOCTh W NoMalaHuA MOJIeKyJIbI BOJBI, 
ImeqWeH U3 NOJIOXKeHMA PaBHOBeCHA BONM3M i B CTpyKType pacTBopa, B 
MOXKEHHE PABHOBECHA, ABMAIOWeecA OIMKAMUIMM K MovieKyse (H,O)?°. 
Co6pirve NonayaHus YacTHItbl B OrM2Kalilee OKPy2xKeHUe KaKOli-To BbIOpaHHOH 
CTHIbI pacTBOpa COCTOMT B TOM, ¥TO YacTua Monagaer ua cchepy, paluyca 
| OKpyXKaloulyio BElOpanuylo YacrTully, rye r;— pamuye nepBol KoopyuHa- 
}OHHOH ciepbl (cmeqoBasIO Obl paccMaTpHBaTb Tonayanue B HEKOTOPbIH 
SMBITBIM CepmueckM COM, OKpPyxXaloulMA BEIOpanHyio vacTMLy um orpaHH- 
BiH ciepaMua payuyca r;-+6r m ry—éSr). Jana mosekyn (H,O)° ry = 
Ro = 2,9A, Aa MonHoB fy = RiXr;+7H,0 (7). CymmapHad noBepxHocTe 
PBbIX KOOPAMHAaHOHHBIX cep MoweKyw (H,O)° pacrBopa 


S == 4nmR?, 


e m— uucno Moseky (H,0)° B pactBope. Ilycrp S;— cymmapyaa nopepx- 
CTb Il€pBbIX KOOPAHHAWMOHHHIX ccbep yacruy i. Sra Besmmunna 


S; = Anm;R3. 


HeBUJIHO, B pacCMaTpHBaeMoM CJlyyae (MOHDbI BOH3H TpaHHIbl Mexkyy Moso- 
ATCJIDHOM WU OTPHWaTeJIbHOH THApaTalweH) MoxHO IIpHHATb, YTO 


equa 5 
— S+S8,° 


fists toro uro6p nepelitw or J;.o,7 K J:so, chemyeT emule yuecTb, 4TO 
POATHOCTS coceycTBa OOsacTeH OuIM2xKHeH KOOpsuHalMH (4) (MepBbIxX KOOp- 
(HaI[MOHHbIX cCiep) OJHOMMCHHBIX yacTHlL pacTBopa (0O—0O um i—i)*, 
joOule TOBOps, He PpaBHa BepOATHOCTH coceycTBa OOacTeH OnmMxHeEH KOOp- 
ee pasHOMMeHHBIX uacTH (i—O ua O—i). Oro MoxKHO cyenaTD, 
eA COOTBETCTBYIONIMH MHOXKUTEIb Rj. OueBuqHO, MOXHO NMOJOKUTb, 4TO 


i = ko. Takum o6pasom, 


s aes 
Tig = lin0,t SHS, Bio = Mitiji SHS, Pio- 


DYHO Tak Ke NOWyYHM 


S “aris, 
lori = losino Spy, Roi = Mnj Sy hon 
é 


€ 1 — KOOp/{MHallMOHHOe uHCIO MoseKy (H,O)°, m—mx uucsIO B pacTBope, 
j—cpenHee (B 1 ceK.) YHCIO AKTMBUPOBaHHbIX CKaYKOB MOJICKYI BObI U3 
moxkaliiero OKpyxkeHuaA Moviekya (H,O)?. 

IIpu papyopecuu uMmeet MecTo (1). CooTBercTBeHHO NoJlyyaem 


nh 


4m R* 


fe 
t . 


i. (2 
aR j ) 


Ss 


Bmecto ypaBuenua (2) panee Obllo mpuBeyeno ypaBHenve (1) us (%), 
[PaBeIMBOe TOJIbKO, CCIM pasMepbl MOHOB He OTJIMYAIOTCA OT pa3MepOB 
ICKY IL BObI. pats 
Tpuuumaa Bo BHuMaHHe, 4TO 7,/4nR?=p, u n/4nR? =p" (p, Mp’ Upen- 
ABJIAIOT COOOH BBeeHHbIe paHee (*) MOBePpXHOCTHble IJIOTHOCTH pacmoulox%KeHHAa 
WIEKYIE BOJ[bl, COOTBETCTBEHHO, B OMKAalIeM OKPyKeHUM MOHOB HM MOVJIeKyJ 
J\bI), Hamvwiem 


eli = ed. 


* Hanpumep, cumpon 0 —O osHayaeT 3fecb coceAcTBO MOWeKyull BOJbI, COCTABJIAIOULUX 


WkKalintee oKpyxKeHHe WByx MomeKya (H,0)?°. 
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f 
' b 
Tlopropad mnpHBefeHHble cooOpaxkeHHa IA yacTuI t = 1,2,3u T. J., Nomy4ul 
Ph = Ph = 1 =P]. 

Bpiio WoKa3aHo (”), YTO MOXKHO IIpHHATb 
Frege pTE/RT 
Kpome Toro, if WOHOB c Masbima 3HayeHHaMM AE; (BOJIM3H TpaHHbl Mek] 


NOJOXKUTEILHOH M OTPHNAaTeMbHOM TuApaTayMel) MOXHO MPHHATb joz = Jo (7) 
M MO3STOMY Avid TaKHX HOHOB 


: « —(E+AE};)/RT 7 
u ip =e (E+4E;)/ : (3 


p; BS ere (4 


YpaBuenue (4) BbIpakaeT CBA3b KOOP MHAaIMOHHOFO YHCIa HOHOB H MOJIeKy 
BOJbl PaCTBOpa C TPaHCJIAWHOHHBIM JBHXKCHH€M MOJICKYJI BObI (BeIMUHH! 
AEF;). Vi3 Hero, B YaCTHOCTH, CileqyeT, TO 


lo: > op’, ecm AE; > 0, u 0 <p’, ecm AE; <0. 


IIpu BprBogye ypaBHenua (4) paccMaTpHBaJIMCb TOJIbKO Me€PeMeLCHHA OTE) 
HBIX YacTHIL pacTBopa. KouwIeKTHBHbIe NepeMeWIeHHA 3eCb Oe3yCOBHO Hrpak 
3HAYMTEJIbHO MECHBINYIO POJIb: MpH OTHOCHTeEIbHOM MepeMeLeCHHH «OJIOKOE 
YaCTHIL H3MCHEHHE KOOPAMHAMMOHHOFO YHCa MpOWCXOLUT TOJbKO Ha MOBep? 
HOCTH «OIOKOB». CaleqyeT OTMETHTb, YTO TpaHCJIAWMOHHOe ABH2KEHHE MOJICKY 
B BOJe H pasO0aBJICHHbIX BOJHbIX PaCTBOPaX JJICKTPOJIMTOB MpOHCXOMT B O 
HOBHOM 10 IlycToTaM cTpyktTypbl (?, *). OgHako 3T0 OOCTOATEbCTBO HE OTP: 
*KaeTCA Ha MpPHBeACHHBIX COOOpaxKeHHAX: YHCIO MOJIEKYJI, BbIXOAAWMX H3 Tl 
JIOMKECHHH PaBHOBeCHA, OMpeeAeTCA OOWLHM YHCJIOM AKTHBHPOBaHHbIX CKadKO. 
a BepOATHOCTbh NoNawaHvA B TO HJIH HHOe NOOKeHHE PaBHOBCCHA 3aBHCHT 
CYMMa4pHOH MNOBeEpXHOCTH NepBbIX KOOPAHHALHOHHbIX cep. OTMeTHM, 4TO ypa 
HeHHe (4) OblvIO NOJyYeHO AIA CyYaA CpaBHUTebHO Cabo TuApaTUpyIoulAX 
HOHOB. 

CoorHomenua (2) 4 (3) MoxKHO HCNOIb30BAaTb JWI ONpeeMeHHA TeMMepary | 
HOH 3aBHCHMOCTH KOOPAMHALMOHHEIX YHCe/] HOHOB B BOJHBIX pacTBopax. B c| 
MOM Jlevle, H3 STHX COOTHOMICHHH cleqyeT, 4TO 


a Re lo 


a = [= eo a AE; a dopey Rs 
dT \n/ Lat \ RG) R} igAT Nig RT? RBA jpg ; 


n Rees 
é , Sé fo ,AE;/RT , 


oTKyjla 


IIpwHumas, uTO BOUIM3H TpaHHIb! MexAy NOMOMKUTeMbHO Mm OTPHIAaTe DHE 


d (Ri daniel 
ruypataynen — (—) =0 1 — (=) = 0, nonyuuM 
dT \ Ro ais 


d /n; AE; n; 
Tae eae (| 


uTO CoBnayjaeT Cc ypaBHenvem (3) u3 (®) M MpHBOMUT, ecTeCTBeHHO, K TaKy! 
%KE 3aKJIOUCHUAM O COOTHOINCHHM TeMNepaTYPHbIX MU3MeHeHHH n; U Nn. | 
V3 (5) nosyuum cooTHomeHHe 
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‘oOuee paccmaTpuBaTb BemuunHbt An, m An — v3MeHeHua Koop_MHatMoHAErx 
cel TIpH YBeMMYeHHM TeMuepatTypbi Ha 10° (u3sMeHeHUA n; Un, COOTBETCTBY- 
ljMe MHTepBasy B 1°, KpatiHe mMawpr). Jina An; umeem 


nN; / AE 
An; = =-(An—10n ae (6) 


, TaK KaK 0 peHTredorpaduyeckHM jaHHbIM (*) Aa BoAbI upu 25° n = 4,6 
An coctaBaset + 0,07, 


An; = n; (0,015 — 0,057AE,). 


CMOvIb3ya UpHBogumpie (*) 3sHauenua AF; u nm; Aa KaTuoHop Na* u Kt 
TH KaTHOHbI CpaBHHTeJIbHO OIM3KH K TpaHHlle MexKAY NoMORKUTebHOH U 
"pula TevIbHOu rupatauuen), HaliyeM, uTo 


Afnat = + 0,004 vt Arix+ = + 0,10, 


ViuctutyT o6mei wu HeopraHuyecko xumuH Tloctynuao 
um. H. C. Kypuakopa 16 I 1959 
Akajylemuu fHayk CCCP 
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Jloxnxage Axagemun nayr CCCP 
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PH3BHTECKAA XHMH} 


Axagemux AH KasCCP Jl. B. COKOJIBCKHH u WO. A. CKOMNMH 


H3Y4EHHE OKUMCHO-NJIATHHOBOFO KATAJIN3ATOPA 
3JIEKTPOXHMHYUECKHM METOJOM 


* TlmarHHoBaa YepHb, MOyYeHHaA BOCCTAHOBJIEHHeM OKHCH MJlaTHHBI, HALL 
IWMpPOKOe MpHMeHeHHe Ip %KUAKOasHoM THAPHPOBaHHK. OcHoBHoe BHUMaH 
YICNANOCh METOJaM MIPHTOTOBCHUA OKUCH MaTHHbI (*), BOMpOC Ke oO ee BOCCTE 
HOBJICHHH B pasJIMUHbIX PaCTBOPHTeIAX M3y4YeH HeZocraTouHO. B HACTOAILE 
COOOUIEHHH MIPHBOAATCH MaHHbIe 10 BOCCTAHOBJICHHIO OKMCH MJlaTHHbI B KUCJIBI 
WM U@IOUHLIX pacTBOpax 
OJHOBPeMCHHBIM H3MepeHHe: 
NOTeHWHasa MOpowka H MC 
CJIEYIOULUM CHATHEM KpI 
BbIX 3apAXKCHUA MJIAaTHHOBO 
yepHH. 
Oxnicb WlaTHHbI, WO yuel 
Had 0 MeTOAy, OMMCaHH( 
My B paOote (7), B BHJe Ké 
pHuHeBOrO TopoulkKa, TUk 
TCJIbHO OTMBIBaJIaCb OT Hi 
ObITKa HHTpaTa HaTpHA JI 
CTHJJIMpOBaHHOH BOOK 
0 20 oy 4b) 9 60m —‘-BEICYWIMBaach TPH TeMIIt 
ub + er patype 98°. IIpu6op, B K¢ 
ah or TOPOM MPOBOAWNOCh BOCCTE 
idea HOBJICHHE OKHCH MJlaTHHBI, ! 
lol 6 MeTOJHKa CHATHA KPHBbI 
G0 He 46 ig 3apAXKCHHA —s MOPOLKOBB? 
Bole ? KaTaIH3aTOpoB Obi Ont 
tee CaHbI pauee (°). Mpensam 
He Ee TEJIbHBIMH OMbITaMH YCTaHO! 
120) JIGHO, UTO B KHCJIBIX H 


Noenouenue H D 


JIOUHBIX paCTBOpaxX OKH 

Puc. 1. A— BoccTaHoBseHHe OKHCH NaTHHbI BO,1 N(a), 

1 N (6) u 5 Ng(@) HeSOg. 5B — wamenenne notenuvana lZIaTHHbI BOCCTaHaBJIMBae 
IJIaTHHOBOH IIpOBOJIOUKH CAH KOJINUCCTBCHHO. 


35 MJ pacTBOpHTeIs Hi 
CbILLaIH BOXOpOLOM WO ycTaHOBMeHHA OOpaTHMOrO BOOposHOrO noTeHUMal 
Ha I[aTHHOBOH MpOBOJOUKe, BOMOPO U3 Ta3s0Boli (basbl BLITECHAJICA a30T 
HM B mpHOop BHocHIH HaBecky (0,234 r) PtOe. Tlocne ocaxzenua oKud 
NWaTHHbI UPHOOp MpoLyBasicA BOLOPOLOM HW MPH BCTpAXWBaHUH OMpedeMAM K 
JIMYECTBO NOCELHEFO, 3ATPaYeHHOTO Ha BOCCTAHOBJIEHHe OKHCH WwaTHHb. 
BoccTaHOBNe€HHe OKUNCH Muatunn BON ee 5 | 
cepHokw Kucwaore. Ha pue. | noKa3ana 3aBucuMOCTb KOMMYeCTBAa NOT 
I€CHHOFO BOOPOJa OT BPEMCHH H M3MEHEHHE NOTeHI Masa M1 aTHHOBOL MpOBOO 
KH B XOf€ BOCCTAHOBJICHHA OKHCH MaTHHbI!. B nepBble MHHYTHI BCTPAXHBaHE) 
MOTCHI[MaJI CMellaeTCaA B KHCJOPOAHY10 OOsIacTb Ha 100—120 mB u B 9TOT MoMer 
HaOmoaeTcA HaHOOJIblIad CKOPOCTh BOCCTaHOBVIeHHS. Jlanee notTenuuan 2¢ 
cTuraeT 3HaueHuA Ha 20 MB HuxKe OOpaTHMOrO BOAOpOAHOrO Hu, MOcTeNeHHO H/ 
MC€HAACb K KOHILY BOCCTAHOBJICHHA, JOXOAHT NO HyseBoro 3HaueHHA. B nauas 
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ITa OKHCb MaTHHbl SHEPrM4HO MOTOWaeT BOLOPOA HE TOMbKO Tas0BOlI (pas3bt,. 
M COpOupoBaHHbI MpoBomoyuKoli. Tlocne toro Kak NOPIOWaeTcA TeEOPeTHUeCKH 
OxouMoe JWI BOCCTaHOBNeHUA PtO2 KomnuectBO BOopoxa, NOTeHIIHan 
ThraeT 3HaYeHNA OOPATUMOFO BOLOpOAHOrO AIA aHHoro pactBopa. Cxopoctb. 
CTAHOBJICHHA OKHCH MJlaTHHbI CHW2KaeTCA C YBeMYCHHeM KOHICHTpPalluH 
cnoTh. M3 puc.1 BuqHO, TO BOJOpOA mposomKaer noriouaTbca Hu nocie 
THKCHHA TEOPeETHYCCKH HEOOXOAMMOFO JIA BOCCTaHOBJICHHA KOJIHUeCTBA. 
)-BHJMMOMY, 9TO H3ObITOUHOe KOMHYeCTBO BOMOpOa copOupyetca MaTHHOBOH 


HbIO, OOPasoBaBleHCA B PesybTATe BOCCTAHOBJCHUA OKUCH TWwiaTHHEI. Ta— 
M OOpa30M, MbI HMe€eM BO3- 


2KHOCTb ONPeJeJIHTb KOIMUe- 6 
O copOupoBaHHOrO = yepHbIO 
opoza. B 0,1 N pacrsope 
HOM KUCJIOTLI copOupyeres 
,8 MJ BOLopoywa Ha lr yepuu. 
Mepe yBeJIHYCHHA KOHILCHT- 
[MMU KUCJIOTbI KOJIMYECTBO COp- 
pOBaHHOrO BOsopoya yMeub- 
neTCA H BO N pactsBope co- 
apasaeT 10,2 Ma Hal r uepHu. 
 Viszectuo (4), uro Komuuect- 
COpOHpOBaHHOrO 3JIeCKTPO- 
M BOJOpOla MOKHO ompere- 5 12 16 ‘JO kyon 
| age tein tec Puc. 2. AHOJHBIC MH KaTOHbIe KPUBEIe 3ap A2%KeHHA 
i ae ai prh ese waTHHOBOM yepHu B 0,1 Be (a), 1N (6) u5 N (e) 
IYYCHHOH B pesyJIbTaTe BOC- Swe 
AHOBJICHHA OKHCH MJIaTHHbI 
0,1 N, 1 Nu 5 WN pacrsopax cepHow KHCJOTHI, CHATHIe M0 Metosy (°). To 
IMYECTBY SJIeKTPHYeCTBa, 3aTpa¥eHHOFO Ha AOBeeHHEe NOTeHIMala NopowiKa 
pHH Ho 0,36 B, paccuHTbIBalOCcb KOJIMYeCTBO COpOHPOBaHHOrO Boopora. 
<a3amlocb, 4TO 1 r yuepHH copOupyeT He B O,1 N pactsope 12,6 ma; B 1 N 
4 mi, uB5S N 10,3 ma. Wlomyyenuple JaHHble XOPOWO CorlacyloTcs C KOVJIH- 
TBOM COpOMpOBaHHOrO BOLOpOa,k OnpexeMeHHOrO MO H3ObITOUHO MOTVIOUIeH- - 
yY lpH BOCCTaHOBJICHHH OKHCH IMJIaTHHbl. 
PacuerT NOBepXHOCTH MlaTHHOBOH YepHH, MpOBeeHHbIM MO eMKOCTH B OOJa- 
ABOHHOFO COA KaTOHOH BeETBH KPHBOH 3apsxKeHuA (eMKOCTb | cM? «ruiat- 
Mi» IIaTHHbl B CCpHOKUMCJIOM pacTBope MpHHsATa 3a 70), Aan ceqyroue 3Ha- 
ua: 0,1 N pacrsop 50,1N 39 u 5 N 36 w’/r. Ecam npunatb cremenb 3a- 
HeHHA MOBEPpXHOCTH MWIaTHHOBOM YepHu BOAOposom OnusKoh K 100% (70— 
) M paccuuTaTb NOBepXHOCTb M0 KOIHYeCTBY COpOupoBaHHOrO YePHbIO BONO- 
a, TO 9TH JaHHble OyAyT HaXOAUTbCA B COOTBETCTBUM C BeHYMHOH MOBepX- 
TH, PpaCCUMTaHHOH MO eMKOCTH ABOHHOTO CJIOS. 
BoccTaHoBseHHe OKUCH NHAaTHHHB OLN, 1 NuS N 
acTBOpax KOH. Ms puc. 3 BuAHO, YTO Mp BCeX H3YYCHHbIX KOHICHTPa- 
AX ULeOUN Hayasly BOCCTAHOBJeCHHA OKHCH laTHHbl NpeWmectByeT HAAYK- 
OHH MepHON, ATeIbHOCTb KOTOPOFO 3aBHCHT OT KOHICHTPalNH UleJIOUN. 
OOIMKUTEIbHOCTh HHYKUWOHHOTO Mepvoya BO3spacTaeT C yBeHYCHHeM 
HleHTpanuu u BS N pacrBope AoxoguT Jo 20 Mux. CKopocrh BoccTaHOBJeHHA 
cle OKOHYaHMA Nepvofa uALyKWMM yMenbuaetca B psy 0,1 N > 1 N> 
SV KOH. MaxkcumasbHoe cmenlene MOTeHI[Mala MaTHHOBOH MPOBOJOYKH 
KUCOPOAHY1IO OG6acTh HaGMOMaeTCA pH HaMOOJIbIIeH CKOPOCTH BOCCTAHOB- 
HHA, KaK 9TO ObWIO OTMCYCHO H JWI CCEPHOKHCJIbIX PaCTBOPOB, HO BeM4HHA 
elleHua MeHbine (30—60 ms). IIpu normomenuu BoOpora, 61H3KOrO K Teope- 
HeCKH HEOOXOAUMOMY JIA BOCCTAHOBJIeEHHA, MOTCHIMa AOCTHTaeT HyseBoro 
ayeHHua. 
AHOJHbIC KPHBbIe 3apAXKCHHA MaTHHOBOK YepHH (puc. 4), ae B Ie0u- 
IX pacTBopax, He HMeIOT ABHO BbIpaxKeHHOrO Mepexofa B OOMACTH ae 
DOO 


cosa. KomuuectBo Bosoposa, cop6upoBaHHOrO YepHbio, PacCYHTbIBaIOCh 1} 
o6lacTu «a», JO moTeHwuata 0,38 B. 

Haiiyenpi cneqyromme 3sHayenusa: BO,1 N KOH 1 r yepxu cop6upyer 121 
pojopoza,B1 N 15,4 mMiuB5 N 23M, T.e. C yBeH4eHHeM KOHI[CHTp all 


MS) 


Noenouwenue Wo 


| 

Puc. 3. A — soccTraHoBmenve okucH uaTHHE! BO,1 N (a), 1 N (6) 
u 5 N (e) KOH. 5 — u3menenne NOTeH Hava NIaATHHOBOH MpOBOJIOUKH ; 

wleOouH KOMMYeCTBO COpOupoBaHHOrO BOAOpOa BOspacraeT. BoccTaHoBJer 
OKHCH aTHHbI BULEIOUHBIX pacTBOpaxX pu Temmepatypax 20, 40 u 60° nox 
Ka3gasl0, YTO C yBeIM4eHHeM TemIlepaTyPbI BOSpacTaeT CKOPOCTh BOCCTAHOBJICH 
K YMECHbIWMAeTCH MIHTe: 


ath HOCTb HHJYKUHOHHOLO Me} 
600 oa, KoTOppii mpu 60° 0, | 
, pacTBope oTCyTCTByer. | 
400 Boct T a H OBeE 
| 6 ae HHe@ OKHCH Asat 
00 G HbI B BOXe, 9THA 


BOM CN UpTe, AT 
9 Hs caHe uw’ 6e€H3 0m 
y G 48 34 kynou 

6 Luticgh ind phe 4 CkopocTb BOCCTaHOBJIeF 
Puc. 4: Anousre KpHBbIe 3apsKeHua NaTHHOBOi vepHH OKMCH IWlaTHHbI B OuD 
B 0,1 N (a), 1 N (6)}u 5 N (e) KOH 4 THJWIMpOBaHHOH Boye BUY 

gg MeHbUe, 4em BO,1 N He 
MHYKIMOHHBIM NepHogx oTcyTcTByeT. KpuBaad BOCCTaHOBJICHHA OKHCH WaTI 
B' 9THJIOBOM CIMpTe HW A-reKcaHe CXOJHa C aHaIOrHYHOK KpuBoH BO,1 N cepi 
KucsloTe. KomuyecTBo cop6upoBaHHoro BOOposa, ONpeeeHHOe NO U3O6bITO; 
TIOTJIONICHHOMY TIpH BOCCTaHOBJICEHHH BOROpoOry, cocraBsaet 12 ma/r ue 
B 6eH307e Ha6oqaeTCA HHAYKUMOHHBIN NepwoR WIMTeIbHOCTHHO 20—25 my 
H 3aTeM BoccTaHoBeHHe PtO2 uger co cKkopocteio 1,5—2 ma/mMun, 
Ka3axckuli TrocyapcTBeHHbIM YyHHBepCHTeT Tloctynuao 
um. C. M. Kuposa 40 I] 1959) 


Ka3axcKWi CeIbCKOXO3AMCTBCHHEIM MHCTHTYT 1 


WUMTHMPOBAHHASA JIMTEPATYPA 


COopx. 1, Cuuresbr opranuyeckux mpenapatos, WJI, 1949, ctp. 357. R. Ada 
-Shriner, J. Am. Chem. Soc., 45) 2171) (1923). 970 V— Ca ae 
Ir Edwards, H.R. ft." Hien ze es An. Cheniacoe a7 see ee ad 
A. 
® 


ees 


Cxonun, J.B. Cokoabekuh, Becth. AH KasCCP, Ne 6, 89 (1 


1 
als 
D: 
10. 
A. ®@pymxkuu4, A. Watnruu, Hsp. AH CCCP, cep. xum., Ni 5, 773 (1936). 


336 


Tloxnayn Arkagemun Hayk CCCP 
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XHMHYECKAA TEXHOJIO‘H A 


Yaexu-koppecnonzent AH CCCP Ml. Ml. BY/IHMKOB u B. C. FOPLLIKOB 


BJIMAHHE TEMMEPATYPHbIX YCJIOBHM HA YCTOM4MBOCTb 
CY JIBPOAJIIOMHHATA VW CYJIb®O®EPPHTA KAJIbBULASA 


OXHUM 3 OCHOBHBIX (paKTOPOB, BHISbIBaIOM[HX paspyWleHHe LeMeHTHOTO KaMHA 
4, WeCHCTBHeM Ile€peMeHHOFO 3aMOpaKHBaHUA WM OTTaHBaHUa, ABAeTCA Uu3Me- 
He (USHYeCKOPO COCTOAHUA BOMbI, SAKJIOYCHHOH B MOpax M KannaNapax 3a- 
‘epfeBuiero WemeHTa. He Menee BaxKHOe BIMAHHE Ha MOPOSOCTOLHKOCTb LeMeHT- 
STO KaMHA, HSPOTOBJICEHHOTO Ha OCHOBe Cyb:aTHpOBaHHOFO BsKyNero MaTe- 
fala, WOJMKHA OKa3bIBaTb YCTOMYMBOCTh KPHCTAaJIJIOFHApaTOB cybboasioMu- 
Ta UM CybPoepputTa KabUUA, OOPasyIOUlUXCA B 3HAYHTeCMbHOM KOJMUeCTBE 
3aTBepeBIIICM ILeMeHTEe. 

Tlogcuer noka3plBaeT, UTO pH cosepxKaHuN B BAKyueM 5% SOs, BBeqeHHOrFO 
Bue THNCa, B Pe3yAbTaTe NOIHOTO B3aMMOEHCTBUA eFO C FHApOaIOMHHAaTaMA 
THApoepputaMu KaJIblMA MOXKeT OOpasoBaTEcaA WO 25% cyubparcosepxKa- 

X KpHCTalMorMypaToBR — cybpoaliomMunata HW cybpoPepputa Kabilus. 

IJpu cayx6Oe WeMeHTHOrO KaMHA, H3POTOBJICHHOrO Ha OCHOBe cysIbiaTupo- 
‘HHOTO BAKYUerO MaTepHavla, B eCCTECTBEHHBIX YCJOBMAX TM[paTHble COcTaB- 
joulwe ero MOABepraloTcA MOMepeMeHHOMY BOSeHCTBHIO MOJIOXKUTEMbHbIX 
Be gientene TeMIlepaTyp, Ip 9TOM OOpas0BaBllMecaA B NepHoxk ruypata- 
WM KpHCTaJJIbl cybPoamioMuHaTa UM cybPopepputTa KalbuuA OyLyT Haxo- 
ITbCH NOX BOSeHCTBHeEM TeX %Ke akTOpoB. DusnyecKWe CBOHCTBa KPHCTaJ- 
1YeCKUX THUAPaTOB, KAKOBbIMH ABJIAIOTCA CYIbMOaTIOMMHAT HW cyaEPpopeppuT 
WIbIMA, OMpeeAIOTCH UX CTPYKTYpOH HM B NepBy!iO OYepeAb pacnoox*eHHeM 
WIEKYJI BOJbI H cnocoOaM CBA3H 9THX MOJIeKyJ. 

Ucnonp3ya pentrenorpaduyeckuli meTox uccnegopanua, J. Bepnan (') 
PENCIH MOOKCHHE MOMEKYJ BOAbI, BXOLAULEH B CTPyKTYPY Pas/IM4HbIX KpH- 
amorugspaTos. Mm Obwio ycTaHOBJIeHO, YTO MpPHpOAHbIM MMHEepad STTPHHIUT 
aO + AleOs - 3CaSO, - n H2O uMmeerT 2KecTKyIO KpHCTamMuecKyIO CTpyK- 
Py, MOJeKYIbI BOLI B KOTOPOH OOpasyloT CTOJIONKH M KaHaJIbl, YaCTHUHO 
yesaiollue B mpomecce yaJleHHA BOE. ’ 

Ilenbio HaumMx uCCeAOBaHHi OblIo yCTaHOBJIeHHe XapakTepa H3MCHeHHH, 
[IOWIMX MeCTO B KPHCTaMOruApaTax cymbpoalioMuHnata H cybpodpepputa 
JIbUUA pH Mepexoye UX TeMMepaTypbl Yepes HYJCBY!0, T. ©. BLIABHTb — AB- 
HOTCA JIM YKa3aHHble KPHCTaWIOrHApaTbl XMMMYCCKH YCTOUYHBBIMH Coe]H- 
HuAMH. JIM STOFO OBI CHHTe3HPOBaHbI BbICOKOCYJbPaTHEIe POpMEI Cy Ibpo- 
JOMHHAaTAa HU CysbcPodeppuTa KaJJbuNs. ; ‘ 
CybcboamioMHHaT KaJIblMA CHHTe3HpOBaJICA ABYMA NYTAMH. 1) Baavmojeli- 
BHEM TOHKOAUCHepCHBIX (MPH YAeJIbHOH MOBEPXHOCTH OKOJIO 7000 cm?/r) Tpex- 
IbUMeBOrO aIOMHHaTa H XHMMYeCKH YHCTOFO MOMyBOAHOTO THINCa, B3ATIX 
CTEXHOMETPHYECKOM COOTHOWECHHH, B pacueTe Ha MOJIyYeHHe ee 
PMbI cyiboamioMHHNatTa Kaiba. [Ip 9TOM Ha 1 Bec. uacTb 3CaO - AlzOs 
0 B3aTo 1,61 Bec. uactre CaSO, - 0,5H2O0. M3 tiaTenbHO romoreHusH- 
BaHHbIX CMeCeli, 3aTBOpeHHBIX 50% AUCTHJJIMPOBaHHOH BOAbI, TOTOBHIHCh 
pasipt pasmepom | X | X 3 cM, nocwJeAyIoulaAd SAMI os, KOTOPBIX IpO- 
usa B 9KcHKaTOpax Haj BONoli mpu Temnepatype 20 + 2 B TeyeHMe OAHOrO 
CALA. 
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2) Ilyrem B3aMMOJelcTBHA OTPUJILTPOBaHHBIX HaCbIIMCHHbIX BOHBIX pac 
tpopos 38CaO - AlzOs u CaSO, - 0,5H2O c nocmeqyiomluM OTeeHHeM o6paso 
BaBIUMXCA KPUCTaJJIOB CysbPOaIOMHHAaTa OT MAaTOYHOrO pacTBopa. . 

CynboasHOMHHaT KaJIbUHA, MOYYeHHbI MO MepBOMy MeTOAy, HMes BH, 
TOHKOSCPHHCTOH MaCCbI, B KOTOPOH comepwKanHe HeMmpopearMpoBaBllero THNC 
COOTBETCTBOBaJIO Bcero WHUIb 2,61% SOs. PeHTreHOBCKHH aHaJlM3 MOKa3all, 4T 
ucpakUHOHHbIe JIMHHM MOJyYeHHOFO B pesyJbTATe B3aMMOCHCTBUA BeuleCTB 
COOTBETCTBYIOT MPHPOLHOMy MuHepany aTTpHHruTy. Kpuctanbl cymboasic 
MHHaTa KaJIblIlWA, MOJIYYCHHbIe 10 BTOPOMY MeTOAY, UMeIH BU YVJIHHeHHBI 
mpH3m pasmepom or 0,6 X 0,04 mm yo 0,02 x 0,08 mM, moka3aTeM CBeTOMpe 
JomieHus KoToppix Ny, = 1,464 + 0,003 u Np, = 1,457 — 0,003. 

CyapbodepputT Kavibiua Obl CHHTe3HPOBaH: 

1) Ilyrem ssaumogelicrBua ToHKOgMcHepcHBIxX 2CaO - FexOs, CaSO, 
- 0,5H2O u CaO (npn yyenbHol noBepxHoctTu oKon0 7000 cm?/r), BSATbIX 
pacuere Ha moyyeHHe TpexcybaTHOH (opMbl cysbPopepputa KabuyAs 
IIpuroroBieHHble H3 CcMeceH OOpasiibl THApaTHpOBasIMCb B TeX Ke yCOBUAd 
UTO H CYyb(*OaIOMHHAT KaJIbIA. 

2) Ilytem BsanMojelicrBua pacTBopoB KBacijoB (NH,),SO4 - Fes2(SO,)s 
24H2O c HacbIIIeHHbIM pacTBOpOM Hu3BecTH. HaBecKa KBaCILOB, B3ATaH B K¢ 
mmuectBe 1 r, BHOCHIacb B KOMGy, coxepxKamtyi0 1000 Mi HacbIeHHOrO pac’ 
BOpa M3BeCTH, HW MocsIe NepeMelUMBaHHA B TeyeHHe 3 CYTOK U3 pacTBOpa BbIMi 
Wau KpUuCTaIbl B BAC KOPOTKHX IpH3M C HH3KOH MNOJAPH3Sall\MOHHOHM OKpat 
KOH, IPAMbIM NOracaHHeM, NOJIOMKUTEILH‘IM YJIHHEHHEM, C MOKa3aTeJIeEM CBETC 
npenomienua Np, = 1,486 + 0,003 u Ng = 1,490 + 0,003. Pasmep Kpuctas 
nop oT 0,3 X 0,01 mm go 0,02 x 0,005 mm. Kpuctanib ObwiH OTeeHbI C 
MaTOUHOFO pacTBOpPa (PHJIbTPOBaHHeM, IIPOMBITbI STHJIOBbIM CIMPTOM; XHMHU¢ 
CKHH aHalu3 KPHCTaOB yCTaHOBM coyepmKaHHe (B npoueHtax): CaO 25,6) 
Fe2Os 12,18, SOs 18,23, norepH mpH npoKasuBaHuu 43,94. Brrancneno A 
cymbodepputa Kaibuua (B mpoweHtax): CaO 25,63, FeeOs 12,20, SOs 18,31 
noTepH mpv npokanuBanun 43,89. 

3) Ilyrem ruypataiuuu tToHKoyucnepcHoro”® 2 CaO - FexOs B u3BeCTKOB( 
THMCOBOM pacTBope, cosxepxKaiem 1,217 r/m CaO u 0,927 r/n SOs mpu coorHe 
IeCHHAM TBEpAOH cpasbl K KXHAKON | : 200. Ilo ucteyennn 3 mec. ruzpaTallun TBE] 
Waa casa, coflepKalllad HerH{paTHpOBaHHble 3e€pHa COBMECTHO C KPHCTaMIHU 
CKHMH THpaTHbIMH HOBOOOpas0BaHHAMH, OTJeIAacb OT pacTBopa. IIpompiTy 
STHJIOBbIM CIHPTOM CMe€Cb KPHCTAaJIJIOB MOZBepraH pa3seeHHIO MeTOO 
IeHTPHPYrupoOBaHHA, MCNOb3yA B KavecTBe pasfeAIOWeH %®UAKOCTH Opomi 
(opm c yX. Becom 2,890. 

Tlouy4eHuple yKa3aHHbIMH MeTOLaMH OOpasllbl cy I bPoaIOMUHaTa u cymEpoe} 
PpuTa KaJIbILMA MOCIe MECAYHOLO TBEPJCHHA BO BMAKHbIX YCMOBHAX NOABepralHc 
Me€peMeHHOMY 3aMOpaxkuBaHulo mp —17° B TeyeHue 3 4ac. M OTTAMBaHHlO BT 
yenne 2 uac. mpu 20 + 2°. Ilo komuyectBy BBIeMBMeroca CBO6OLHOrO cepH 
KUCJIOrO KaJIbIMA B Mpolecce BO3AeCHCTBUA Ha OOPasIlbl, HMEBIUIME MOMORKUTEM 
HYIO H OTPHIaTeJIbHy!O TeEMMepaTyPbIl, yCTaHaBHMBasacb CTeNeHb XHMMUYECKO) 
pasJIOKeHHA CybPaTocosepKalux KpucTalsoruzApaTow. Ilocne 5, 10 u | 
WMKJIOB M€peMeHHOTO 3aMOpaxKUBaHUA UM OTTAMBAaHUA B OOpasax ObwIo OMp 
WeNeHO CcOkepxKaHne CBOOOHOTO CepHOKUCIOFO KaJIbIMA MeETOJOM, OCHOBaHHb 
Ha pasJIM4HOH PaCTBOPUMOCTH cybpaTOcoepKauX KPUCTaOrMApaToB 
C€PHOKUCJIOFO KaJIbIMA B HAaCbIICHHOM W3BeCTKOBOM pacTBope. PesysbTal 
ompeyeeHHi mpuBeyzeHbt B Tabu. 1. 


Ta6auuna 4 


Conepx. SO; nocne 28 qHett Conepx. cpo6onH. SO, nocae 


Sipe ey epenuneHae cone ruqpaTauuu, % 3aMOpax. WH OTTANBaHUA, % 
Pu cBOOOaH. | CBA3aH. 5 IHKJIOB |10 WUKJIOB l15 WUKJIC 

Cyaboamomunat 35,9 | 2,64 | 32,89 2,64 2,66 2,59 
Cy mbdodbepput 30,0 Soon ake 7 33, 84 33,79 33,74 
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Puc. 1. a— ucxoyuble KpHeTasIbl cymbtpoamOMHHaTa KaJIbilna; 6 — Te «Ke KP HCTAadJIJIbI 
mocme 10-KpaTHoro 3amMopaxKuBaHua uM oTTanuBaHusa. 750 


a 6 


Puc. 2. a@ — ucXoyHbIe KPUHCTamAbl cybiodepputa KasbuuA; O — Te *Ke 
KpHcTatibl mocme 12-KpaTHoro 3aMopaxKuBpaHuA M OTTAMBaHHA 


Puc. 3. Kpucrasvibt cybipoasiomHHata 
KavIbIlua mMoc.1e 34/2-rOoMM4YHOrO XpaHeHHA 
: B MaTouHom pactBope. 1160 x 


; i 


HipH MepeMeHHOM 3aMOpaxKuBaHuH UW OTTaMBaHHH O6pa3lloB U3 CMecH 
}O- AlzOs u CaSO, -0,5H20, mpeqBaputenbuo rH paTupOBaHHbIX B TeYeHHe 
[\HeH, B OCHOBHOM IIpeCTaBJIAIOWIUX Cy bPOaOMMHAT Ka bUnA (oKo10 92%), 
HOe paspyllenHe MX HacTynao Yepes 12 yuKNOB. OOpa3ibl 2%Ke, H3TOTOBIEH- 
M3 cmecu 2CaO - Fe2Os, CaSO, - 0,5H2O u CaO, B KOTOpbIX B TeyeHHe 
HEBHOrO MepHoga OOpas0Balocb oKoIO 5,5% cyabboepputa Kanbuna, 
jpyluiucb nocne 8 WuKIOB. OnpexeneHue coxepxKaHua cBOGosHOrO runca 
pasllax NOKa3bIBaeT, UTO CYyJIbPOaMOMUHAT KaJIbUMA, COMepxKaBLIME JO 3a- 
axkuBaHusd 2,61% cBobo_gHoro SOs, nocae 15 WHKIO0B (T. €. mMocme nomHOrO 
|pylieHua) comepxKan 2,5% cBoboxHoro SOs. Orcioga cuenyer, YTo He Mpouc- 
MIO BbI,eeHuA cBoOosHOrOo SOs B mpollecce nepemMeHHOrO BO3elicTBUA Ha 
‘b(OaIIOMHHAT KaJIbIUuA ‘NOJIOKUTEMBHBIX HW OTPHWAaTebHbIX TeMMepaTyp. 
AY€T OTMETHTb, UTO aIbHEHWee CBASbIBAHHe CEPHOKHCIOFO KaIbIUA TPex- 
BIUMEBbLIM aJIIOMHHATOM IIpakTHYeCKH NpeKpataetca; 2Ca - FeeOs, cBa3aB- 
HM B TeyeHHe 28-yHeBHOrO MepHora 1,71% SOs, B pesyabrate 15-KpaTHoro 
OpaKHBaHHA WM OTTAMBaHHA TakxKe He NOKa3a BBIeIeHHA CBOOOAHOrO 
IHOKMCJIOrO KaJIbuys. 
‘Takum o6pa3om, nepeMeHHoe BOSJeliCTBHe MOOXKUTENbHEIX HU OTPHILaTesb- 
xX TeMlepaTyp Ha rHApaTHpOBaHHble KIMHKEPHbIe MMHEepabl B MPHCyTCTBUH 
Ca MMe€€T CBOHM CJI€ICTBHeEM (PH3H¥eCKOe PaspylieHHe MmpHoOpeTeHHOH B 
MON THApaTalMu CTpyKTypbl, Oe3 XuMHMYeCKOrO Pa3OKeHHA KPHCTasO- 
‘paToB cybpoatioMuHnata HM cymbpodepputa Kambuua. UToObr mpocmequTb 
Me exennairn, TIPOHCXOAALIMMH B OTICJIbHBIX MOHOKPHCTaax Cysbioaio- 
HaTa UM cybtoepputa Kaba, MOABepraloujuxXca nmepeMeHHOMYy BoO3Jeil- 
MIO MOJIOMKUTEIbHIX HW OTPHMAaTeIbHLIX TeMMepaTyp, B OAHOM cepHu MUKpo- 
sMapaTOB B KaYeCTBe XUAKOM (asbl MCNOMb3O0BaJICA HACHILLeCHHbIM pacTBOp 
(OH)2, a BTOpad cepuA MUKpOMpenapaToR TOTOBHNAach 6e3 %XKULKOH ase 
pyr Kpuctas0B. Ilocmequue Obi MpHTOTOBJICHbI C WeIbIO H3Y4eCHHA BJIMA- 
KPHCTaJJIM3aHOHHOH BOI, COJepKallleHcA B SHAYHTEIbHOM KOJIMUeCTBE 
ioi0 46% B cymbcboamioMuHatTe Kabiua u 44% B cymbdodeppuTe KambIlus), 
3MeHCHHE CTPYKTYPbI KpHCTaJJIOB B mpowecce TemnepaTypHoro Mepenaya. 
HECeCHHbI€ Ha IIPeMeTHbI€ CTeKJIa KPHCTAJVJIbI 3aKPbIBaJIMCb MOKPOBHbIMU 
KJlaMH, KpaA KOTOPbIX NMpOKJICMBaJIMCb HEHTPaJIbHbIM K BOJe KJIeeM Be-2, 
Ie YEO NOYYeCHHbIE MUKpOMpenapaThl NOABeprasHcb NMepeMeHHOMY Bo3yer- 
HIO TIOJIOMKUTEIbHOH HW OTPHMUAaTeIbHOM TemMMepaTyp MO TOMY Ke P@XKUMY, YTO 
Op aslibl. 
IIpu wa6soyeHuu 3a MUKponpenapaTaMu OKa3aJl0Ccb, YTO NOX BAMAHHeEM 
EMCHHOrO TeMMepaTypHOrO BOSTelCTBHA KPHCTaJJIbI CyIbPoaoMUuHaTa U 
InpodeppuTa KaJIbLUA NOABepraioTcaA paspyuleHuio KaK Mp HaIH4HH BOKPyr 
ACTAJIJIOB %KUAKOM asbl, TaK HU 6e3 Hee. SamMeTHOe paspylueHve KPHCTAJJIOB 
[bPOaIOMUHAaTa KaJIbIMA, HAXOJAWLMXCA B M3BeECTKOBOM pacTBope, HacTylaso 
e3 5 WHKIIOB MH Oomee cuIbHOe Yepes 10 WMKIOB CMeHbI TeMMepaTyPp (puc. 1), 
| KpHCTaJIIOB cybtpoeppuTa KaJIbUUA, MOABeP2KeHHbIX BO3CHCTBUIO TEX 
TEMM€PaTYPHIX H3MCHCHHM, HatasO paspyWleHHA OOHAPY2KMBAOCb JMUIb 
e3 12 uuKnos (puc. 2). B mukponpemaparax cysboaioMuHaTa Kabila 
1 OTCYTCTBHH 2%XHAKOH cba3sbl HapylwieHwe CTPyKTyPbI HaOOLaOch Yepes 
BINee UNCIO WHKIOB. Tak, HataIbHOe paspylieHve KPUCTaJIOB CyJIbPoaiio- 
iaTa KaJIbIlMA uMeNO MecTO uepes 18 WMKMOB, a KPHCTAaNOB cybpopeppu- 
Kasibllua uepe3 32 WHKIa CMeHbI TeMMepaTyp. 
PaspymieHve KpHCTasJIOB CyJbPoaIOMHHaTa HU cymbpopepputTa KasIbilHA 
HallpaBeHHIO UX JVJIMHHOM OCH, MO-BUAMMOMY, ABJIAeTCA CIIEACTBHEM NEpHo- 
@CKOrO’ BOZHUKHOBCHHA B KpHCTasaxX BHYTPCHHUX Hallps2xKeHHH, NOCTEMCH- 
paculaTbIBaAIOULHX KPHCTAaJJIbI MO JIMHHAM C HalMeHbIIMM BHYTPCHHUM CIelI- 
MeM, MpoxoxAMuM mo mocKocTaM cnalinocteH. MuxpocKonMueckue Mccre- 
aH MpelapaTOB NOKa3bIBaIoT, UTO paspyWleHHe KPHCTAaJIJIOB cy bo asIOMH- 
aM cyibboepputa KasIbUuA, CONPOBORKMaACh OTULEMCHHCM HT. OOOpasHbIXx 
OKOH 10 HaNpaBJeHuIo AMMHHOM OCH KpHcTala, CYIeCTBCHHO OTMUACTCA 
CBOeMy XapakKTepy OT pa3pYIIeHHA BCIeCTBHe BOSTCMCTBUA pare « 


Temnepatypbl, Kora KpHCTaJvIbl, HapsAay c PusH4eCKUM PaspyUIeHHeM, MOTB 
ralorcd XHMHYCCKOMY Pa3JIOXKeHWIO C BbIeeHHeM CBOOOAHOTO CepHOKHCJ 
Kaiba (2). OmpenesieHve ONTHYCCKUX KOHCTAHT OTACIMBUIMXCA KPHCTadld 
B BU BOMOKOH MOKa3aJI0, YTO OHH COOTBETCTBYIOT HCXOJHbIM KPHCTAaJJ1aM CY, 
(boamOMHHaTa H cybodeppuTa KasbUluA, T. €. XHMHYCCKOTO Pas/IOKeCHUA 
B IIpolecce MepeMeHHOFO BOSLeHCTBUA MOMOAKUTEbHOH M OTPHWLAaTeIbHOK T 
mepatyp He mpousomusmo. Tlocmequee OOCTOATEIbCTBO HAXOJHTCA B COOTBETCTE 
C JaHHBIMH ONpeseeHHA cokepxaHuA CBOOOAHOTO CepHOKHCIOTO KaJibIlMs 
oOpasiax, COJepKalux cymbpoamiomMuHnaT U cybpopeppuT KabllMA, MOAB 
XKCHHbIX Te€Pp€CMCHHOMY 3aMOPaxKHBaHHlO HU OTTaMBaHHlo. 

BBHAY HMeIOUIMXCA B HaCTOALLee BPEMA MPOTHBOPeYMBbIX MHEHHM MO MOB 
YCTOHUMBOCTH Cy bPoaIOMMHAaTa KaJIbILMA TPH HOPMaJIbHOH TeMMlepaType Hz 
Obl MpoBesen cuegytouwli onbiT. Tlonyyenuplli myTeM B3aMMOJeHCTBUA OTH. 
TPOBAHHbIX HACBIILEHHbIX BOJHBIX pacTBOpoB 3CaO - AleOs u CaSQ, - 0,5F 
BbICOKOCYJIb(aTHbI CYIbPOaTOMHHAT KaJIbUMA XpaHHJicA Oe3 OTAeeHHA 
MaTOUHOTO pacTBOpa B TepMETHYCCKH 3aKPbITOM CTeKAHHOH KOWIOe B Teel 
3/2 mer upH rtemmepatype 20 + 5°. Ilo ucreyenuu ykKasaHHoro cpoKa € 
MpOW3Be4eH MUKPOCKOMMYeCKHH HM PeHTTeHOBCKMH aHau3 TBepyon da, 
a TaK%Ke XHMHYeECKHH aHaiH3 OTPUIbTpOBaHHOrO MaTOoUHOrO pacTBopa. B 
3yJIbTaTe MMKPOCKOMMYeCKOrO aHaIH3a YCTaHOBJIeCHO, YTO KPHCTadJIbI 
puc. 3) MO CBOHM ONTHYCCKHM KOHCTaHTaM COOTBETCTBYIOT BbICOKOCYAbWaty 
cbopMe cysbcdoasoMuHaTa Kalba. BHeWIHHX MPH3HAaKOB paspylWeHHA KPHCT 
JIOB Nocle XpaHeHuA HX B TeyeHHe 31/2 eT B BOXHOM paCTBOPe COBEPIeHHO! 
o6HapyxxeHO. HeoOxoqHMo OTMETHTb, YTO HA HEKOTOPHIX KPHCTaaX CYJIbl 
aJNOMHHaTa KaJIbIlMA HaGwlOJamocb OOpas0BaHHe Me€IKUX KPHCTaJJIOB Kap. 
HaTa KaJIbIMA, ABHBUIMXCA, MO-BHHMOMY, CJIeE(CTBHeEM B3aHMoyehcTBua Ci 
Haxoqalelica B pacTBope, c COz, YacTHYHO MpoesWieH B pacTBOp M3 BOs. 

PeHTreHOBCKHH aHaJIH3, BbIMOJIHCHHbIM Ha Kamepe BPC-3 c qHamMeTpomM 143, 
IIpH MeAHOM aHTHKaTOse, Aa: | 


| MN ot ah oe ee Pan ase Pye ee 10 10 4 
djn, A 9,7 5,62 4,93 4,66 4,32 3,86 2°77 2.55 9 2.90 2 iam 


\ 
1 


Yas 


QTO COOTBETCTBYeET MPHpOAHOMY MHHepay sTTpuHTuTy (°). 
OOHapyxKuBaloTcH TakxKe HeEKOTOPbIe JIHHHM, OTBeualollHe KapOOHi 
KaJIbIUAa | 
Ta taks 1 1 2 4 

djn, A 3,025 2,34 2,05 1,75 1,66 | 


1 
: 


KOHIeHTpaluA OKHCJIOB B OT*PHAbTPOBaHHOM MaTOUHOM pacTBope, cosepxK 
mem B TeyeHue 31/2 eT KPHCTaJIbI CybpoamioMuHatTa Kalbuua (B r/m): C 
0,105, AleOs 0,164, SOs 0,015. } 


MockoscKkuli XHMHKO-TeXHOJIOrH4eCKHH MHCTUTYT Tlocrynuao | 
um. J. UW. Menneneesa 6 III 1959: 


UWHMTHPOBAHHAS JIMNTEPATYPA | 
| 
K 


ae A. Bepwaa, Yen. xem. 25,6435 (1956). 2 T100T.2s y 
3 


B. C. Topmxkos, JAH, 118, Ne 6, 1272 (1957); DKTIX, 33, Ne 1, 21 (1959). 
gue, The Chemistry of Portland-cement, 1955. 
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XHMHIECKAA TEXHOJIOTHA 


B. H. MEJIMK-TAMKA3AH, A. A. BAMYUEHKO, B. JI. PABOTKHH 
u A. H. TOPBAHb 


MCCJIEMOBAHHE MEXAHH3MA JIEMCTBHA 
HENOJIAPHbIX PEATEHTOB MPH ®JIOTALLUM YIJIA 


(ITpedcmasaeno axademuxom II. A. Pe6undepom 2 II 1959) 


1 ie HCHOJIb3OBaHHBIE AVIA OMCHKM paciipeseseHuA peareHTOB, B3aHMO- 
CTBY!OULMX XHMMYECCKH C NOBEPXHOCTbIO MHHEepaJIbHbIX UacTUL, H alcopOupyto- 
KCA Ha HUX BBHJe OTICIbHBIX MONeKYs, He MOryT ObITb, M10-BHJIMMOMY, MOJI- 
TbIO NI€peHeCeHbI JIA ONWCHKH H3MeCHCHHM, NMPOHCXOLAUIMX Ha MOBepXHOCTH 
WIbHBIX YaCTHIL MON BUIMAHHEM peareHTOB, 3aKPeMJIAIOULMXCA B KalleJIbHOM 
@. ITO OOycOBICHO TEM, UTO KaMeIbKU alOMAPHBIX (bMOTOPeareHTOB (PUKCH- 
OTCA Ha MOBEPXHOCTH aMOJIAPHbIX YACTHIL 3HAYHTeIbHO cabee. Hanecenne 
HIPbKOB BOSyXa C WeJIbIO H3MepeHHA KpaeBoro yrsa CMaunBaHUA (M0 MeTOLy 
A. PeGungepa) (') umm HaHeceHHe CaMMX 4aCcTHIL Ha MOBePXHOCTb (POTOUYB- 
MTCNbHBIX SMYJIbCHH [WIA aBTOpaquorpaduyeckoro HcceOBHUA pacipe- 
jeHHA peareHta no cnoco6y VM. H. Imakcuua u P. Ill. Wlaceesa (?) 6yayr 
epaclipeJeIATb efO, BHOCH MPH STOM TaKHe H3MCHeCHHA, KOTOPbIe sapaHee 
‘HO yuectb. Mcnomb30panve MUKpodotorpapuu c MOAKpawieHHbIM peareH- 
1 B.V. Kaaccenom u VW. H. Tnaxcuupm (3, *) B KauecTBe MeTOa OLMeHKH pac- 
eJICHHA €FO Ha MOBEPXHOCTH YFOJIbHOM YaCTHIbI, H NpOBepKU BbICKa3aHHOrO 
ee B. HW. KaacceHom npegnomoxeHHa O HaJIHYHM «KaeCMKM» H3 peareHta 
Jib TIEPUMeTpa, 3aKpPenuBerocA Ha YacTuLe My3bIpbKa (°), MpHBeO K mpa- 
IbBHbBIM Pe3yJIbTaTOM. OHako OombINOl Nepepacxo peareHTOB, BbISBaHHbIM 
OxoquMOcThiIo (boTorpapupoBaHua Ha TeMHOM (poue (*), HM ycOBMA onbiTa, 
pe Oosee GH3KHe K MIeHOUHOH (°), YeM K NeHHOM *uoTaMu, OTYACTH JIH- 
YW STH pe3yJIbTAaTbI JOCTATOUHON yOeRHTeJIbHOCTH B UX IPHMeCHHMOCTH K IIpo- 
CaM Me€HHOM (boTaWH KaMeHHOYrOJIbHOH Memound. Kpome Toro, 3THM MeTO- 
, I0-BHXMMOMY, BOOOULE HEBO3MOXKHO OMCHHTb pacipekemenne peareuta 
MOBepXHOCTH pa3lela yroulb — BOJa IPH KOHICHTPalluAx, OJIM3KUX K dlo- 
HOHHBIM. OTy 3alayuy yaerca Oosee ycnewIHO PelIHTb MPH ACHOb30BaHHH 
MUHECICHTHBIX CBOHCTB KepOCHHa; NIpHMeHAeMad IIpH 9TOM MeTOJMKa, KO- 
AA MOUTH MOJHOCTbIO BOCIPOM3BOAUT YCIOBUA MOATOTOBKM YIOJIbHBIX YacTuIl 
bloTalwuH UW yCOBHA caMOH NeHHOM COTallMM, CBOAUTCA K CJIeQyIOUleMy. 
HamebueHHble MO BOOM YaCTHI[bI PAAOBOFO yIvIA MOMeL{atOTCA B Mellaky 
A PNOTOMALIMHY, Te MepememmMBatoTca B TeyeHHe 2 MHHYT B pasOaBJIeHHOH 
[HO SMyJIbCHH CyJb~UpoBaHHOrO KepocuHa. KoHUeHTpallMA SMYJIBCHU, CO 
HUM [MaMeTpOM KanleeK mopayKa 2 MUKPOH, OM3Ka K (hNOTAIMOHHOM H 
Tapaaer 0,1%. Tlocue mepeMemiMBaHua B MellamKy NofaeTcaA wncTad Bowa 
1 yaJleHHiA SMYJIbCHH UM OTMbIBAHHA YaCTHI, KOTOpbIe YaCTHYHO 3aXyepribl- 
oTCA MOM BOJOH B MVIOCKYIO CTEKAHHY!O YaleUKy, MOMelaemMy10 MO, OObEK- 
3 OOMINHOTO MuKpocKorla. IIpH ocBelleHHH WacTHI YJIbTPpaPHOJIETOBLIM CBe- 
[c JMuHoI BomHE! 3650 A nox BosoIo Ha MOBepXHOCTH YacTHl, HaGMOaeTcH 
OyKICHHad STUM CBETOM JIOMMHeCHeHIMA KepocHHa. BUJHbI Kak OT/CJIbHbIC 
IG@IbKU, TAK HW MOMOCKH peareHTa romyOoro WBeTa C 3eJICHOBAaTbIM OTTCHKOM. 
KaueCTBe HCTOUHHKA YJIbTpaspuoMeTOBOrO CBeTa HMCIOJIb3yIOTCA ABE PTYTHO- 
ipleBbie Jamnpr IIPK-4, Koropple paclOJIOxKeHbl, 6laroyqapaA BOAAHOMY UX 
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OXJlaxKeHHIO, Ha paccrosHuu 4 cM OT OObeKTAa 10 OO CTOPOHEI OT MAKPOCKO! 
ro NO3BOMACT MOYYATb JOBOJIbHO HHTCEHCHBHOE OCBeLeHHe MOBEpXHOCTH OOB 
Ta IIpH OTCYTCTBHM TeHEBbIX MPOCTPaHCTB, OOYCOBJICHHBIX €FO LIepOXOBaTOCTE 
Ha puc. | npuBegenbl MuKpodotorpapuu YacTH, HaxXOAWAXcA NO BOD 
Ha rayOune oT 3 Jo 5 MM. MororpadupoBaHHe BeOCb 3epKaJIbHbIM PoToaTI 
paToM «SeHHT» Ha H30MaHXpOMaTHY¥eCKyIO KHHOMJICHKY UYBCTBUTC/IbHOCT 
B 1000 ex. TOCT uepe3 MuKkpockon, Kak Ip OCBeLCHHH BU]MMbIM CBeT 
(puc. 1, a), Tak HM MpH OCcBeUeHHM yJIbTpaPHOueTOBbIM CBETOM C HeOOJbIL 
NOJCBeETKOH BUXMMbIM CBETOM JIA BbIABJICHHA KOHTYPOB 4aCTHI, U My3bIpE 
(puc. 1, 6—O), a Takxe u 6e3 mMo_cBeTKH (puc. 1,2). Bpema SKcNO3HIHH B II 
BOM cayyae 2 cCeK., B OCTaJIbH 
90 cexk. Mexyy OKyJIApOM MUHKj 
ckona H @OTOmMIeHKOH MOMellae 
CBeTOPHJIBTP, MOMFIOULaIOWMH yJ 
pacbwomeroBoe u3myueHHe. YBe 
aA HHe OWeCHHBaIOCb TyTeM OJHOB 
MeHHOPoO (poTorpacdupoBaHHa OObe 
MHKpoMetTpa. CxBerTvible IATHa H . 
HMM Ha cboTorpabuax yvacTul! AB. 
IOTCA Pe3yJIbTATOM JIKOMMHECILCHL 

KepocHHa, OJIMKH UM JIMHHH Ha 
BePXHOCTH  MY3bIPbKOB — OTpa? 
HHEM JIOMHHeCIMpyloulero Kepocu 
M3 conoctaBleHHa MuKpOdo 


,  Tpaduli au 6 (pune. 1) ovepugHo, © 
Puc. 2 Cxema oTpa2KeHHa JIIOMHHECILMp ylouleH 


° ake IIpu YHTeCJIBHbIX KOHILE 
KaeMKH B KyMoe@ H MoABJIeHHA BHYTPeHHel A PH 3HayHTCJIbH me 
HHH pauHAxX Ke€pOCHHa Ha IIOBeCpxXHO! 


yaCTHW, OOHAPYXUTb ero B BHM 
cBeTe MO BOJOH mpakTuyeckH HeBO3MOKHO. IlocaqKa Ny3bIpbKOB Ha MOBe 
HOCTb 9TOH YaCTHUbI MPHBOAHT K OOpas0BaHHIO «KaeMKH» pearenta (puc. | 
BOJb MepHMeTpa s3akpemvieHua y3blIpbKa. BuytTpeHHaad JIHHHA 
JIA€TCH OTPaxKCHHCM «KaeCMKH» B KyNOe Ny3bIpbKa, mocmeqHee cxemMaTuye: 
uslmocTpupyetca puc. 2. Kpome Toro, HeKOTOpble HepOBHOCTH, HaOsm1oqaen 
Ha «KaeMKe», BOCIPOH3BOJATCH Ha BHYTPCHHeH JIMHHH B BHe 3epKaJIbH 
OTPaxKeHHA MPH COOTBETCTBYIOWCM HaKJIOHE YaCTHIbI K OCH TyOyca MHKpOCKO 
Ilpu BpalleHHuu YaCcTHUbI NOX BOAOIO BOKPYy!F TOPH3OHTaIbHOH OCH, C MOMOL 
CnelHaJIbHOrO MpHCnocoO/IeHHA, MOMOXKeHHe BHYTPCHHEH JIMHUM MW ee Xapak 
MeHaroTca (pvc. 1, 2), MocmeqHee CJTYKUMT elle OHM JOKa3aTe/IbCTBOM TC 
4TO BHYTPCHHAA JIMHUA ABJIACTCA OTPaxXKeCHHeEM «KACMKH» OT NOBEPXHOCTH | 
3bIpbKa. 
MexaHu3mM oOpas0BaHuA «KaeMKH», M0-BUAuMOMy, ceqyromnit. IIpu con) 
KOCHOBCHHH MY3bIPbKOB C MOBEPXHOCTbIO YaCTHIbI HW MPH Mocwexyroulem pa 
KaHHH M0 Hel, MepHMeTp My3bIpbKa yBJIeKaeT C cOOoOIO BcTpe4aemple Ha MI 
Kall@JIbKH peareHTa, KOTOPbIe pacTeKaloTCA BUOIb Tpexda3sHol HHeHHON 1} 
HMUbI. HaOsogenve NOBepXHOCTH YacTHIbl Yepes MpospayHyio 4acTb Kyn| 
MNy3bIpbKa, OrpaHHueHHy!O BHYTPeHHeH JIMHHeH, NOATBepxKaeT 9TO, HOO | 
MY3bIPbKOM 3aM€THO HEKOTOPOe YMCHBbINeCHHE KOJIMYeCTBa peareHTa M0 cpalj 
HHI0 C KOJHYECTBOM, ObIBLIMM Ha 9TOM MECTe JO MpHJIMNaHUA My3bipbKa (puc| 
6 u 6). I[pu orpprwe mpouecc user B OOpaTHO nocmeqoBaTeIbHOCTH H pacnp 
JICHHE peareHTa MpaKTHYeCKH BoccTaHaBMBaeTca. WHorja Ha MecTe OTOpI 
meroca OoubWIOrO My3bIpbKa OCTaeTCH MaJIeHbKUH mysbIpeK, TakxKe UMetor 
«Ka€MOuKy» peareHTa BUOb MepHMeTpa CMauMBaHHA, UpHuemM MOUTH TOM) 
TOMUMHbI. TakuM OOpasoM, Hapaly Cc pacTeKaHHeM KanebKH BLOAb AHHeM| 
rpaHulbl, oOOHapyxennpm JI. JI. Tammygom u C. E. Bpecnepom (°), no-Bugt 
MY, BO3MOXKHO HM OOpaTHOe, KOMa TOMMMHA ITOH KaeMKH MIpeBbllaeT ompenel| 
HylO BeJIMUHHYy. : 
CueqyeT OTMeTHTb, 4TO HSBMeYeHHe YACTHII 3 BOTH pesko coxKpaul| 
KOJIMYECTBO peareHTa Ha MOBEPXHOCTH 3a Cy¥eT yHOCa ero MepemeuLarollNl 
342 


Puc. 1. Mukpotbororpapun yactu yras, o6pa6oTaHHbIx cy JIb()Up OBAHHBIM Kepo- 

CHHOM HM HaxoOAllMxcaA MO MOBeEPXHOCTbIO BOADI. 25 X. @— Ip ocpellleHHHu 

BHUMBIM CBeTOM; O— B ysJbTpac:HoseTOBOM cBeTe (I1ITHA — JUOMHMHECILMp yIOW HH 

KepOCHH, KOHI,eHTpaluxA MHOrO Oompule daoTalHOHHOH), ¢ — Ta %Ke YacTHla C 

TocaxKeHHbIM Ily3bIPbKOM; 2 — Ta 2Ke yacTHlla, BUA cOoky; 0 — BJIHAHHe, OKasbl- 

BaeMOe H3BJICUeCHHeM UaCTHUL! H3 BOLI H MOBTOPHbIM TorpyKeHHeM B BOAY, 
€ — KOHIeHTpallua KepocuHa Ooubule (bicTalHOHHOH B TPH pasa 
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PHMETpOM, MIPHYeM B STOM Ciy¥ae Tak2Ke MOXKHO YBUJeTb KKaeMKY» CBETALIe- 
cad pearenta. Hapaly c mMuneli, orBeyatomei rpannue pasyena Tpex a3, 
a H€KOTOPOM PaCCTOAHHM OT Hee, B CTOPOHY BOJbI, BUNA ene OHA MMHUNA, 
JAIOULAACA OTPpaxKCHHeM «KaCMKM» B UCKPHBJICHHOM MOBepXHOCTH MKUKOCTH 
Ob STO rpaHuubl. BBuzy Toro, YTO ucceLYeMbIe YaCTHUbI ObUIM HeIpaBMIb- 
oH opMbl HW H3-3a THCTepesHca CMa4YHBaHHA HCKPHBJICHHOCTh MOBepXHOCTH 
KMAKOCTH BOM rpanulbl TpexasHOro KOHTAaKTa Oba pasIMUHOH, 9Ta BTOpaa 
\MHUA NOYYaeTCA MpepbIBACTOH B OTMMUNE OT CyYat, HMelOULeroca Mp OTpa- 
<CHMM KaeMOYUKH B Kynowe ny3sbipbKa. IloquBeTKa BUAUMbIM CBETOM YCHJIMBaeT 
TOT ONTHYECKHH adeKT, 3HaYHTeNbHO YBEMYHBaA WIMPHHY KaeMKH, OHakO 
BET €€ HECKOJIbKO OTJHUACTCA OT BETA JIKOMMHECICHUMH KepOcHHa MW UX erKo 
JIMUHTb. 2 ; 

Kak y2Ke OTMe¥asIOCb BbIMe, H3BICUeHHe YACTHIbI H3 BONS COKpalllaeT KO- 

|MueCTBO peareHTa Ha ee MOBepxHoOcTH. Pue. |, 6 uO, uMMIOCTpUupywT pesyuIbTAaT 
HOKPaTHOPO HeMPOAOMKUTEbHOFO MSBJICUCHHA YACTHUBI U3 BOLI U mocTeLyt0- 
ero morpykeHua. IIpu MHorokpaTHOM NOBTOpeHHH 3TOM ONepallMM Ha NOBepx- 
OCTH YACTHIbl MpakTHYeCKH HE OCTaeTCA CBETAIHXCH TOYeK, OHAKO, eCJIH 
jOCaquTb Ha HEE My3bIpeK BOSAyXa, NOBOAUTb e€FO MO MOBEPXHOCTH CTeKJIAHHOW 
‘aNOUKOH, TO BJOb M€pHMeTPa BHOBb MOABJIACTCA BUMMAA KaeMOUKa JIIOMHHe- 
Mpyrouero pearenta. [locequee, BO3MOXKHO, ABJIA€TCH CJIEICTBHEM BbITATH- 
aHWA KepOCHHa U3 NOP WIM pe3yJIbTaTOM TOO, YTO MEXKTY OTHOCHTEIbHO Kpyli- 
‘SIMH MW HaOs0aeMbIMH B MHKPOCKON KanebKaMH MMeIOTCH ene Gosee MeIKHE 
aneibKH. CaeqyeT OTMeTHTb, 4TO OCcOGOroO pa3sIHUHA B MpOUHOCTH 3akperle- 
MA My3blpbKa MpH TOJICTOH H TOHKOH KaeMKe, B HaOsIOaeMOM HaMH HHTepBawe, 
OHapyKHTb He yaocb. Tak, Mp COBMEIeCHHH MJIOCKOCTH YaCTHUbI C BepTHKa- 
'bIO 1Y3bIPbKH pa3MepoM JO 2 MM He OTPbIBaJIHCb OT Hee. 
_ TakuM o6pa30M, UCnOuIb30BaHHe JIOMMHECICHIMH MOXKET OTHOCHTEIbHO 
pocTo cyleaTb BHJMMbIM HeKOTOpble JeTaIH B pacmpeeeHHH anomApHoro 
eareHTa Ha MOBeEPXHOCTH YIFOJIbHbIX YaCTHIL NOL BIMAHHeM BHEWIHHX BOseH- 
TBH NIpH YCJIOBHAX, BeCbMa OJIH3KHX K (PJIOTAalLHOHHbIM. 


| TomcKwit nomuTexuwueckui HMHCTHTYT Toerynuso 
| 29 I 1959 
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B. A. TOPHH u T. M. FAXHEBA 


HE®TEBY JIKAHHYECKME HEKKH UH AC@&AJIBTOBAA FAJIBKA 
B OTJIOWKKEHHAX MJIMOWEHA ANLIEPOHCKOFO NOJIYOCTPOBA 


(ITpedcmaeaeno axademuxom H. M. Cmpaxoesim 17 I 1959) 


11 


B textonuueckolt cxeme 3alaquHoro Oopta lOxKHo-KacnulickoH BnayMHE 
Ammepouckuli momyocrpoB 3aHHMaeT MecTo ceBepHoro AmmepoHcKoro Bad 
Me3030licKoro  cTpyKTypHOrO 9TaxKa ('). ; 

ByoOb ceBepo-3anaqHOH M 1FoO-BOCTOYHOH TpaHHI, STOO Bala NpOTArH 
BalOTCA eM HbIHe JelCTBYIOUIUX H HMCKOMAaeMbIX PpHA3eBbIX (ras0-HeTAHBIX 
BYJKaHOB M BbIXOJOB ra3a. By30BHHHCKaA ComKa, BbIXOZbI rasa B KupMakHH 
cKoH Jlommue, rpa3zeBple ByJKaHbI Kelipeku, Suruibnupy, Bosyar CBA3aHh 
C C€BepHOH rpaHulleli Bala; PpASeBbIe ByJIKaHbl Kapayara, Budush6ata, Spx 
WM BbIXOJbI rasa B SbIpPA — C eFo 1OXKHOH pannel (puc. 1). | 

B mpxAMOH CBxA3H ‘Cc YNOMAHYTHIMA 
rpaHulaMu ceBepHoro AnwulepoHcKor¢ 
Bala C IIpHypO4eHHbIMH K HeMy Oora: 
TEHLIMMH HeTAHBIMH MeECTOPOK]eCHH AMI 
CTOAT OTKPbITbIe HaMH HedpTeByJIKaHH 
yeckHe HEKKH HM Jaiku B NOOWIBe Mpo 
AYKTHBHOH TomH (pHc. 2u 3), aTa 
2Ke POCCbINH actaIbTOBOH TasbKu (4) 
OTJIOKEHHAX  amlueponcKoro  apycl 
(puc. 4). 

IlpeqmpuHHsATbie HaMH UCCIeOBaHu 

: MO3BOJIMJIH YCTaHOBHTb, 4TO UCcKONa 

Puc. 1. AmuepoucKuli Momyoctpop. 4— yyie HebTeByJIKaHHYeCKHe HEKKH H alt 
TrpaHulbl cepepHoro AmmepoucKoro Baila. i re 
Tpasesbie sytkanbt: / — Bbosgar K, 2— KH MpOTArMBaIoTCA y3koH MOOcOl BLOM 
Bosgar I, 3 —3uruapnupu, ¢— Kelipe- TyOMHHOrO pa3pbIBa C lIpHypOueHHb) 
ku, 5 — Beloxgar, 6 — Kupmaky (ras), my K HeMy HbIHe JelcCTBYIOULMMM Fpa3e 
7 — Bysopunuckad conka, 8& — OrmaxG6os- BbIMA BYyJKaHamMu — Bosar, Texma 
nar, 9 — Ilunenuna, 10 — Axtapma, 11 — x - 
Jlok6ataH, 12 — Bu6nsii6at, 13 — 3px, JIMHCKHH, Kelipeku—u MopcKoh By30r 

14 — 3nipa (ra3) HMHCKOH CONMKH. Syecb Ha CeBepO-BOo 

TOYUHOM TIPOJOJOKeHHH MOJIOChI JpeBHH, 

(HCKONaeMEIX) PpaSeBEIX BYJIKaHOB, loxkHee By Kana Bosgar u y ropbl CysyTen 
(orKpniTErx ene JI. B. Pony6aTHuKosnm) (*), a TakxKe MEKLY rpaAseBbIMH BYJIKé 
HaMH Surusibnupu u Kelipexu, B noxommpe npoxyKTHBHOM TomMMH pacnou1ox*KeHl 
MHOPOUNCICHHBIe HepTeByIKaHMYecKue HEKKM HW Jaliku. Hexxu mpencTaBuAlo 
co6oi cronOoo06pasHble BO3BHILWeHHOcTH (0 1,5—2 m m0 BbICOTe) C BEPTHKaJE 
HbIMH CTCHKAMH HM MpOpesaloT MOAOWBY MpOLYKTHBHOH TOM y ee KOHTAKT 
C HMKe3aJcraloulHMH = OTJIO*KeCHHAMM MuHOLeHAa. Ilo ycoBuaAM 3aleraHua HU KOB 
TakTa H€KKOB C OOKOBBIMH MOpOaMH KHPMaKMHCKOM CBUTbI BAHO, YTO HX pe 
HCXO*K CHE CBAZAHO C JWIMTEJIbHbIM AeHCTBHEM BOCXOJALIHX MOUTH B BepTHKaJE 
HOM HallpaBJICHHM CTpyl CHbHO rasHpoOBaHHO HedbTu. Stu ctpyu oGTounsH 6c 
KOBBI€ CTCHKM MOUTH BePTHKAaJIbHbIX (KPYFOBOFO WIM SMMNCOBUAHOrO ceueHUsS 
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)OH OCTAHIIbl, CJIOxKeH- 

Opekuveli, B KOTO- 

, OJHAKO, MECTO BOJbI 
uMaet HedtTb. Ilnor- 
Macca OpekuHH TeM- 
KOPHUHEBOTO §=sdLBeTAa =“ 
era KodelHHOH ryuin), 
THee COMPOTHBJAeTCH 
pylueHuio, 4eM jlaxKe 
OTHBI€E NeCuYaHHKH, UH 
KpaHAeTcA B BHJe OT- 
eMapHpOBaHHbIX He€K- 

B. HedrepyakKanHnyec- 

€ HEKKH H JaHKu— 3TO 
AMbIe CBUeTeIH Opwiow Puc. 2. Hedresymkannueckuli HeKK B MoJowBe nposyK- 
OTHKAIbHOH Murpalluu THBHOH ToNMH (SurMipnupy) 

TH H rasa B MpoxyK- 

BHyIO Tommy Anume- 

HCKOLO MoslyocTpoBa, a TakxKe ee OoraTeliwero HepreHacbilleHua. OHH Mpopesa- 
| SHAYHTEJIBHYI0 YaCTb HbIHE PASMBITOH 3[eCb IPOAYKTUBHOH TOMUIM, a UX KOPHH, 

K BHAHO 43 MOp*omorMyecKHxX OCOOeHHOCTOH HEKKOB, CBASAHbI C 3alexKaMu 
bi WM ra3a HMKHeETO CTpyKTypHOro stTaxa. UepHad oKkucIeHHad HepTb u 

B HaCTOAMLee BPeMA BbIJeAeTCA 

5 eae eee | 3 = TpellMH CNMpHaMCOBbIx 

Poe _ - W3BeCTHAKOB B OOHAaKCHHAX 
pasMbIToro cBoya SHrHsibny- 
PHHCKOH cKJaqKH. OO20MKH 
CIMpHaJIMCOBbIX H3BeCTHAKOB 
ObIIM HaleHbI MH B CAMMX HeK- 
KaxX, a cpequ BbIOpocoB HesaB- 
Hero H3BepxKeHHA TrpsA3eBoro 
ByiKaHa Bosgar (y c. [exma- 
Jbl) — HW KpynHpre OOJIOMKU 
U3BeCTKOBHCTOrO = WeCUaH Ka 
301leHOBOrO BOspacTa (YacTbIO 
HM BepXHeMeJIOBOrO), HacCbIlIeH- 
HbI€ HePTbIO MH ra3s0M 0 Tpe- 
IMMHaM HW C He*TbIO B Mpo- 
lacTKaX M@IKO3epHUCTOrO ecKa HM aleBpomHTa. KOMMOHEHTHBI cocTaB 
TYMOB, H3BJICUCHHEIX M3 MopogH, no AanHbim T. M. J[urypopok, oKasasca 
[aJIOTHUHbIM KOMNOHEHTHOMY COCTaBy OHTYMOB HEKKOB B HH3aX KUPMaKHHCKOK 
UTBI. TOT BYIKAH IIpHypOueH K PasJIOMy BAOJIb CeBEPHOH PpaHullpl Amepou- 
oro Bava. 

Bee 37ToO ABIACTCA JIMIIb BAXKHBIM JOMONHEHMEM K OKasaTebcTBam (?, *) 
PasoBaHHA 3amexKelH HeTu U rasa B TIpOLYKTHBHOM TOJIILe MYTeEM BePpTHKAaJIb- 
HM MUrpalluM M3 HMKeNer*KalllUX OTMOMKeHUH. 

B 6onee no3qHue 9Talbl BEPTHKAaIbHOH MUrpaluu cTpyu HedTH HbIHe HCKO- 
eMbIX HEKKOB OOpas0BaIH KHPOBbIe MPOCIOM B ApeBHeKACMMHCKUX Teppacax 
ICCMaTPHBaeMOM MOJOChI, Ha YTO HEOMHOKPATHO yKasbIBall i. B. Tony6ar- 
mop (7). 

Takum o6pa30m, B HacTosujee BpeMA NOMYUCHbI ABHBIC NOKAasaTe_CTBA Te- 
THYeCKOL CBA3H 1a30-Hepranoro (rpxseBoro) ByIKaHH3Ma, TuyOMHHEIX pas- 
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c. 3. HebreryaKanHuyueckad Jaika B MoZoliBe mpo- 
RYKTHBHOM ToMLM (SurnabnupH) 


PbIBOB H BePTHKaIbHOH MUrpaluu yreBoxopoxoB c PopMupoBaHHem 3asexi 
HepTH u raza B GOoratelwux mecTopoxkeHuax AnwepoHcKoro MOJTyYOCTPOB 
}OxwuHasd rpanula cepepHoro AnmepoucKoro Bala HaxOQHTCA B Mpezed 
roi uactu AmulepoHcKoro mojyocTpoBa, KOTOpad MeHee AOCTyNHa AVIA Hen 
CpeJCTBeEHHOFO U3y4eHHA HeE*PTeMpOABMeHHH Ha 3CMHOM MOBeEpXHOCTH. Ouna mp 
XOJMT BOIb 1OX%KHOTO nOGepexKbA NOyOcTpoBa HM MpHOpexHOH MOpcKOH 1 
JIOCEI. 
Oyuako WM 3]eCb Mbl pacnOvlaraeM JaHHbIMH, KOTOPBIe ABJIAIOTCA TIPAME 
WOKa3aTeIbCTBOM BePTHKaJIbHOH MHTpalluu HepTH B paspe3se TPeTHYHbIX OT 
*KeHHH. 
| 


PEETEES ENR 


Puc. 4. AchanbToBpad raibKa 43 OTJOXKeHHH allllepoucKoro apyca (mbIc Bansos) 


B Tom mecte, rye ceBepo-3anaqHad NepHKJIHHadb ApeBuero, HbIHe Morpede 
HOrO MHOLeHOBOrO NOLHATHA BuOusHOaTa mepecekKaeTCaA C 1OXKHBIM Pa3pbIBi 
cepepHoro Anwiepouckoro Bala, B GeperoBoMm OOpbiBe Nomoro naaioulux mM 
CTOB CpeHero OTJeNa amluepoOHcCKorO Apyca, y MbicCa BausoB, Ha pa3HbIx rop 
30HTax 10-meTpoBol TOJLH 3asleraloT POCcbINH actbasIbTOBOH rabKu. Ota rad 
Ka BnepBble Oblia HaliqeHa u onucana A. I. MBanosm (*). Yenospua 3aneranl 
TasIbKH H €€ OCOOCHHOCTH TOBOPAT O OMH3OCTH HCTOUHHKA ObiOro BbIeeH! 
HeTH 3 Hep Ha NMOBEPXHOCTb K MeCTY 3aXOPpOHeHHA Fabku. HeckonbKo Ww: 
Hee 9TOrO MeCTa paCMOJOXKeHbI UCKOMAeMbIM ByKaH BuOusiOatTcKOH OyxT 
a BocTOUHee (B MOpe) — y4acTOK, re H B HacTOAee BpeMaA HaGwOMaloTcsA TIC 
BWXKKHM MOpcKOrO Ha. 

B wesiom Bce STH MecTa NpHypO4ueHI K y3KOH Nowoce, MpoTaruBaromlelica 
Kapaylara yepe3 HCKoMaeMble PpxAseBble ByJIKaHbI BuOuaiGata u 3pbIxa K Mec 
M3BECTHBIX BbIeIeCHMH [asa Ha MOBEPXHOCTH y SbIPHHCKOrO Wopa (MecTOpO: 
qeuue Spipa) BocTrouHoH uacTH AmmepoHcKoro nowyocTposa. 

OroOpanupie T. M. Taquesol sksemnuapbl «HedpTaHOu» TabKu (pH. ¢ 
no WaHHbim T. M. Jturyposok, mpoBoqHBlieH XMMUYeCKHH aHasu3, CcocTO 
M3 TBeploro yepHoro OuTyMa HM MecuaHOH OOONOUKH, MpONuTaHHO sTuM xe E 
TYMOM. @ fe 

KoMNOHEeHTEI XHMHYECKOPO aHaIH3a Kak Aflpa, Tak HM OOOOUKH NOKa3bIBal 
Gobu0e KOMMYeECTBO actambTeHoB (cBbuue 50%) 3,75—5,54% 6eH3oz 
HBIX CMO, 31,88—35,87 % cnupTo-6eH30/IbHBIX cmon Hu 1,83—4,12 % mace 
Tlo muennto T. M. JlurypoBoi, KOMNOHeHTHBIM cocTaB OuTyMa aHasIOrM4eH KO 
MOHECHTHOMY COCTaBy OMTYMOB HMXKHEFO OTIea MPOLYKTUBHOH TOMI. 
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BecbMa ll0ka3aTebHO, ¥TO Ha AmmepoHCKOM MoJyocrpoBe K 30HaM mpo- 
MpaHHA JIMHHM HbIHe AeCTBYIOUIMX MW HCKOMAaeMbIX FpASeBbIX BYJIKAHOB H 
IXOAOB Ta3s0B NpHypoOveHbl UCKoNaemble HedTeByIKaHHYeCKHe HEKKHM HM poc- 
MH «HepTaHou» rabKu. [lockombKy mpowecc o6pa3s0BaHua rambKH OuTyMa 
‘KHPOBOM» TaJibKu) HaOJIOAaeTcA HW B HACTOAIee BPeMA, B STUX 2Ke 30HAX HE- 
BYJIKaHHYeCKOH JeATeIbHOCTH IIyTeM paspyIeCHHA APeCBHUX KUPOBbIX MOKpo- 
OB WIM 3aXOPOHEHHA CryCTKOB He*TH, cTeKalouleH MO CKMOHaM KOHYCOB HbIHe 
eHCTBYIOWIUX BOJOHEPTAHBIX paPpHOHOB,— HcKOMaemble Hed@TeByIKaHWyecKHe 
€KKH H TaibKa ABJIAIOTCA TOJIbKO ellie OMHHM NOATBEPKACHHeEM MpPOABMEHHA 
| Horoma3HOlu BepTHKaIbHOM MUrpalun HepTH W asa BJOMb PerMOHaMbHbIX pas- 
BIBOB Ha MPOTAXKeCHHH VIMTeIbHbIX FeEOMOrHYeCKUX MePpHOAOB pa3sBHTHA 3eMHOM 
Opbl. 2 


WuctutyT reomorun Uloctynuo0 
AkaylemuH HaykK Asep6CCP 16 I 1959 
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E. A. FO#MAH 


O CPEJHEJIEMACOBbIX SOPAMMHH®EPAX 
CEBEPHOrO KABKA3A 


(IIpedcmaenexo akxademukom J. H. Iep6axoeum 23 I 1959) 


B mpegenax CepepHoro Kapka3a HaHMeHee H3YUCHHbIMM ABJIAIOTCA OTJIOMKE- 
HHA HWKHeLl IOPbI U, B YaCTHOCTH, cpefqHero melaca. OHOOOpasHbIe MOLIHBbIE 
TOU APTMJVIMTOB, aJleBpOMTOB HM MecuaHHKOB 3TOTO BO3pactTa OObIYHO COJep- 
KAT OVCHb HeEOObINOe KOMMYECTBO AMMOHHTOB, HECKOJIbKO Oovlee YacTO BCTpe- 
YalOTCA MeeMMNOAbI H OpaxHOnOsbl, HO, K COKAaJICHHIO, MOCMeAHHe H3y4eHbI CMe 
HeAOcTaTOUHO NOApOOHO AIA eTaJIbHbIX CTpaTHrpaduyeckux BbIBOLOB. Bee 
9TO 3aCTaBHJIO OOpaTHTb BHHMaHMe Ha BOSMOXKHOCTh MMKpOOnocTpaTurpadu- 
YeCKOFO H3YYCHHA TOU, HAXKHEIOPCKOTO BospacrTa. 

OcraTKu dopamunndep BepxHeli, cpeqHel HM YacTHYHO HMxKHEeH 1opbl KaB- 
Ka3a Ooulee HIM MCHEe MOJHO OXapakTepH30BaHbI B psye padoT E. B. Mamonrto- 
Bou (3), H. M. Kacumozoi (*), T. K. Kacumosoii (*), apropa (1) H Apyrux uc- 
cmeqoBateseh. B paye paHiOHOB OTMOKeHHA STOO BO3pacTa yaeTCA AOCTaTOUHO 
Ha@KHO paculeHHTb. AHaIH3 xe MUKpOdayHbl H3 OTJOKeHHH HHKHELO H Cpel- 
Hero jleHaca B mpefemtax KaBka3a He NPOM3BOAUJICA, XOTA STOT BOMpOC mpey- 
CTaBJIACT 3HAYHTEIbHbIN HHTepec CO CTpaTHrpaPuyeckoH U MaJIe@OHTOMOPHYeCKO 
TOUCK 3peHHsA. 

B teyenve meta 1957 r. reonoramu KaBpka3cKou akcnequuunu MocKoscKoro 
yuusBepcuteta C. JI. Bri3soBor u J. VW. Tlaxospim Opiio omucaHo HeCKOJIbKO pas- 
pesoB cpeHeEeHacOBbIX OTJIOXKeHHH Ha ceBepHoM cKOHe [leHTpambHOro U 3a- 
naquoro KaBKa3a C NOCOMHbIM OTOOpOM OOpaslloB, KOTOpble u OblwIM mepeaHbl 
HaM JIA MMKPOMaJeOHTONOrMYuecKOrO H3y4eHHA. 

B pesysibTaTe OTMYYHBaHHA HM MpocmMoTpa OOpasiloB Nok GHHOKYJIApOM Obi 
oOHapyxen OoraTbiii Kommsekc tbopamunudep, U3y4¥eHHe KOTOPOrO NOSBOMMAO 
BHIJeUTb Ba COOOUeECTBAa: OHO — XapakTepHoe Jia MMHCOaxckoro, Apyroe— 
WIA QOMepcKoro spycos. 

I]muc6axckue (opamunuceprl Ob H3yYYeHbI U3 JByX paspe30B: m0 CBUHb- 
auel Oamke (Oacceih p. Caxpali) u mo p. Mapa, Ha cepepHom cksone Ilentpamb- 
Horo Kapkasa. OHH OKa3aINCb OTHOCHTE/IbHO XOpolleli COXpaHHOCTH, MpHueM 
OOJIbINMHCTBO BULOB MpeACTaBJIeCHO B KOJWIEKIMH CpaBHUTeIbHO OOJIbIIMM KOJIE- 
YeCTBOM 9K3EMMIAPOB. PakOBHHKH HeKOTOPbIX PopaMuHHdep yacTHUHO TMpH- 
TH3HPOBaHbl. 

B paspese no Caunbayeli Garke (m0 JaHupIM C. JI. Brizopoli), B KOoTOpom do- 
pamunudepp nwIMHCOaxckoro aApyca HaHOoulee OOMIbHI, OTMIOXKCHUA ITOTO BO3- 
pacta MpecTaBJIeHbI B OCHOBaHHH IbIOOBLIMH KOHTJIOMepaTaMN, MepeXOAULMMH 
B aJICBPOJIMTOBY!O TOJIULY, C HeOOJbLIMMH JIMH3aMH KPHHOWHbIX H3BECTHAKOB 
HW MpOCIOAMH apHrusIuTOB. MouHocTb TOs — HECKOJIbKO J€CATKOB METPOB. 
Popamunudepsl ObwiH OOHapyKeHbI B APTHJJIMTOBLIX MpOCOAX, B OUCHb CBOE: 
oOpasHoli accomnanuu. Tak *Ke Kak HM B Oomee BLICOKUX TOPHSOHTAaX Oph pe 
oOMaqarollylo POb CpeqH HUX UrpaloT mpegcraBuTemu cem. Lagenidae, u3 Ko- 
TOPbIX OYEHb PacipOcTpaHeHHble B cpeqHeH uM BepxHelt rope Lenticulina 3yeck 
CMHUYHbI WH He UrpaloT cymlecTBeHHOH pou. HanGOomee pacnpoctpaHenni Jo: 
MHHUPylollMe Kak NO KOJIMYeCTBY BYOB, TaK H MO KOMMYCCTBY SK3EMIIAPOE 
OHOOCHHIe opMpl poxa Pseudoglandulina. Meee muorouncnenun Frondi- 
cularia u Falsopalmula. 
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B wWeoM BbIeyeHHad 43 WWIMHCOaXCKUX OTMOKEeHHH acconMaluA IIpeAcTaB - 
eHa CleAyrouluMu Buyamu: Pseudarcella sp., Ammobaculites Sp., @HHHYHO 
Ammodiscus c oveHb rpyOosepHucTBIMH cTeHKaMH, Onu3Kue K A. inifimus 
Str.), Problematina liasina (Jones), Lenticulina aff. vetusa (Orb.), Pseudo- 
landulina vulgata (Born.), P. septangularis (Born.), P. multicostata (Born.) 

irregularis (Born.), Frondicularia multicostata Terq., F. major Born., 

. securiformis Burb., Falsopalmula brizaeformis (Born.), Lingulina tenera 
Or. H OOJIbIIOe KOMMYECTBO HOBIX BYOB. OOpataer Ha ceOA BHUMAHHe cme- 
aHHbId XapakTep mpHBexeHHOorO cnucKa. Uactps Bugzos: Problematina liasina 
Jones), Lenticulina aff. vetusa (Orb.), Frondicularia multicostata here, 
. securiformis Burb. yKasprBaiorca pxyom apropos (Mak-@equenom B Anraun, 
ypOaxom — B Tepmanuv, TepxBemom Bo Mpanuun) Kak BUR, XapakTepHBIe 
JIA HWKHETO seHaca CCOTBETCTBYIOUIMX pervoHoB. OctTambHble BHIbI OTMe- 
aioTtca BopHemaHHom u3 cpeqHuero selaca Tepmanun. 
Takum o6pasom, usy4eHHbIi KOMMseKc (bopamuHudep cocToHT 43 HeOOMb- 
luOrO KOJIMYeCTBa (OPM TPHCyMIHX OTMOXRKeHHAM HMKHeETO Weliaca, H OTHOCH- 
€IbHO OOJIbINOrO YMCA BUOB, XapaKTepHbIX WIA cpeqHero seliaca 3anaqHoli 
Bponbt. Ha ocHoBaHHM STOFO, MOXKHO CUHTATb, YTO Ha3BaHHbIli KoMMIeKC do- 
aMuHndep, MO-BUAMMOMy, XapakTepeH JIA HH30B cpeuero selaca — mHHC- 
aXCKOTO Apyca, KOra cyuecTBOBaM ene (bopMbI Coulee HH3KHX TOPH3OHTOB 
{ MOABHJIMCb HOBIE, Oomee MOsOZbIe BUTI. HaliqeHHple B TeX %Ke OTMOKCHUAX 
-leurotomaria anglica Sow., P. princeps Dunk., P. amaltei Qu., P. kunken- 
is Pcel. (ompexenenua B. ®. ITuenuumesa), cymecrBoBaBlMe B NAMHCOaXcKoe 
BPeCMA, MOATBepKAaloT ITO Umpesnomo*enne. 

CxoqHaa Cc BbIMeyKa3aHHOH accoluallua dopamunudep Onuia OOHapyxeHa 
‘aK2xKe H B MpOAYKTMBHOH yrvieHOcHOH Tome mo p. Mapa, B paHone ceneHuA 
3. Mapa, re B riMHucToH calun BepxHel uaCTH MpOAyKTHBHOH TOU OBI 
DOHapy2KeHbI MepeyHCJIEHHbIe BbIINe BUA, a Take Lenticulina varians (Born.), 
Marginulina prima Terq., Dentalina arbuscula Terq. u HeKoToppie Apyrue. Ha- 
IMYMe MepeuMCMeHHOH aCCOMMaMU, a TaK*KE OCTATKH MeNeMNOA uM racrponoy: 
_eda (Dacromya) cf. graphica Tate, Astarte subtetragona Miinst., Paralle- 
iodon aff. similis Terq., Velopecten rollei Tate, Cirsostylis cf. euomphalps 
a u Ap. (gaHupe JI. HW. [lanosa),— nosBoustoT roBOpuTb O MJIHHC- 
aXCKOM BO3pacTe YIVJICHOCHOH TOV. 

Womepckuuw apyc. WPopamunndepsl AomepcKoro Bospacta usyua- 
IHCb HaMH W3 paspesoB no p. Tom u us Oacceftuap. Mepkynaiku (mpuToK 
). Caxpaili). 

Ilo annem C. JI. Brisosoi, WomepcKue oTmoxwKenua paliona p. Tom npex- 
TABJICHbI TOJMMeH MepecavBaHHA aAPFHJIJIMTOB, aJIeEBPOJIMTOB WM MeCUaHHKOB, 
IPH pe3KoM MpeoOsanaHun mepBprx. MonjHocTb 3TOK Mauku OKOWO 120 m. B ap- 
PHIIUTaX OOHapyxkeHn OoraTHlli KOMMMeKc topamunudep, OOMMH XapaKTep KO- 
TOpOro AOBOJIbHO pesKO OTMMYaeTCA OT MIMHCOaxcKoro. B HEM TakiKe WIMPOKO 
JaSBUTHI MpescraButenu cem. Lagenidae, HO y2ke ropa3sqo OOsbLIyI0 POsb Ha- 
WHaioT urpatTb Lenticulina npH pe3KOM CHHXK€HHH OHOOCHBIX PaKOBHHOK. 
3HaYNTebHO pacnpocTpaneubl B paspese mo p. Tour arrsoTHHHpOBaHHble (po- 
pamunudeprr Reophax dentalineformis Brady, R. scorpiurus var. liasica IPERS, 
Thyrammina subfavosa Franke, onucanupie A. Ppanke u3 seHaca Tepma- 

V3BecTKoBuctTple opamuHudeppl npegcrapnentt Lenticulina rustica (Orb.), 
L. (Robulus) nantiloides (Born.), L. hatangensis (Mjatl.), L. crepidula 
(F. et M.), Pseudoglandulina costata (Born.), Dentalina hausmanni Fr., 
D. primaeva Orb., D. gladiiformis Fr., D. mitis Fr. u paom Apyrux, cpeqn 
KOTOPBIX €CTb HECKOJIbKO HOBbIX BUAOB. I ]poqomKatoT CyMleCTBOBATb 3HCCb UM OT- 
MeuaBIUMeCd B MauHcOaxckux oTmoKeHUAx Pseudoglandulina irregularis 
(Born.), P. multicostata (Born.), Marginulina rugosa Born. u Zp. 

Tloqo6unix accounauit c TeppuTopun CCCP HuKeM He yKas3bIBas0Ccb. Bovb- 
IMHCTBO OTMCYCHHBIX BHJOB pacmpocTpaHeHbl B CpeAHeJeHaCOBbIXx (qoMepcKHX) 
TowKeHuax Tepmanun. Ha omepckui BospacT AaHHoro cooOmkecTBa sp 
OAs 
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BaloT HaXOAKH B pa3JIMUHbIX TOPH3OHTAX TOJMIM MepecmauBanua mo p. Tom 
Amaltheus margaritatus Montf. (onpegenenue E. C. Bpion), a Takxe Pecten 
strionatus Eich. (onpegemenue 3. B. Komenkuuoli) u Spiriferina obtusa u Zeil- 
leria cf. numismalis (ompeyenenue A. C. J[aruca). 

B Goulee 3amalHbIx pavouax, no p. Mepkyslalike, KOMepCKHe OTIOKEeHUA Mpea- 
CTABJICHbI B HWXKHeli YacTH 70-MeTPOBOH TOME YepeAOBaHHA aPlHJJIMTOB, aJleB- 
pOMTOB HM mecuaHHKoB. Bolle 10 paspe3y asIeBPOMHTbI HW MCCUaHHKH MCYe3aloT 
M HaGsOalOoTCA apruJJIHTbI C PeKHMH CHJePpHTOBO-MepreJIbHbIMH KOHKPEIIM~ 
AMM WM OaHKaMH KPHHOHHBIX H3BeECTHAKOB, JOCTHTaolllve MOLLHOCTH 300 Mo. 
B aprummutax pepxnei nauKu ObliM OOHapyxXeHbI (OpaMMHUdepbl, KOMMICKC 
KOTOPbIX MaJIO UCM OTMMUAeTCA OT TOTO, UTO UMeeT MECTO B paspese no p. Pour; 
B HEM JIMIUb MOMHOCTbIO OTCYTCTBYIOT arlOTHHHpOBaHHble (opMbl. Hannuune 
MOCI€HUX B paspese no p. Tom, n0-BHAHMOMY, ABJIAeTCH *allvaIbHBIM NpH- 
3HaKOM, Tak KaK TaM HaGvJIlOfaeTCA 3HaYMTeIbHO Gomee rpyOnl cocTaB ocayou- 
HbIX MOpoy. Bomee pasHooOpa3sHb B OacceHHe p. Mepkyslaiku mpeqcTaBUuTesH 
H3BeECTKOBHCTHIX (bopamuHHdep, cpeH KOTOPbIX MOMHMO BbIllIe MepeYMCJICHHBIX 
HaOmogaiotca Lenticulina aff. varians (Born.), L. granulata (Born.), Denta~ 
lina subsiliqua Fr., D. exilis Fr. 

JlomepcKult BospacT STO accolMalluH NOATBepxKaeTCA CXOCTBOM ee C Ta+ 
KOBOH H3 pa3pe3a mo p. Tom, a TakxKe HaxOKaMu Opaxuonol. 

TlomBoqa UTOrH, MOXKHO CleaTb CJIENYIOULHe BbIBOLBI: 

1. CpeqHenetiacoBpie oTm0oKeHHA KaBka3a coyepxKaT OoslbIl0e Komaceti 
copamuundep, Ha OCHOBAHHH KOTOPbIX MOXKHO NPOWSBOAUTb paculeHeHHe STHX 
OTJIO*KeHHH. 

2. [lmuHcOaxckul H OMepCKHli Apycbl MOTyT ObITb BBIAeeHbI Ha OCHOBAHHHE 
Pa3JIMUHbIX KaK MO BHAOBOMY, TaK HM POJOBOMY COCTaBy KOMIWJICKCOB opaMH-, 
Huqep. ; 

3. Monorpacduyeckoe H3yYeHHe HOBbIX BHJOB, a TaKKE HCCJICLOBAHHA MHUKPO3 
@ayHbl OobWerO KOMMYECTBA Pa3pe30B HECOMHEHHO NO3BONAT B OyyuLem Oomee 
MOApPOOHO NOLpasleMTb OTMOKCHHA YKa3aHHbIX APYCOB. ) 


KommviekcHad 10%KHad reomormueckad SKCNeLMIA Tloctynugo 

pw Orjejenuu reojoro-reorpapuyeckux Hayk 22 I 1959 
Akajlemun Hayk CCCP 
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PEOJIOl'H Af 


A. H. EJIMCEE8B 


r K BOIIPOCY O MPOHCXO)KJEHHU 
‘W3BECTHAKOBbIX BPEKYMM-KAPBOHA IPA bI YEPHBILEBA 


(ITpedcmasaenu axademuxom H. M. Cmpaxoeeim 30 1} 1959) 


‘Cpequ KaMeHHOYTOubHEIX OTMOXKeHKH 3anaqHoro cKnOoHa Ypana BbIeNsA- 
A WHTepecHble OOpasoBaHuA — Uu3BeCTHAKOBLIe Opekyuu. []upoKko pasBuret 
4Ha Ileyopcxom Ypaue, B Tom uncue M Ha rpaye Uepupmmesa, rye BnepBble OT- 
jenpl A. A. Ueprospm eure B 1925 r. (1). OqHaKo Jo HacTosulero BpeMeHH HeT 
IbKO-HHOyb ACHOFO MpeCTaBJIeEHHA O BO3pacTe HM MpOHCXOKAeHHH 3ZTUX 
*kuMH. BpickKa3aHO HECKOJIbKO THMOTe3 OTHOCHTEIbHO OOpas0BaHusa OpeK- 
a“ [Ileyopcxoro Ypama: 0 moyBOHO-ono3HeBOM mpoHcxoxKLeHHA — 
A. Bapcanodpeson (7,*), TekToHHYecKoM — T. A. J[o6posmo6oBon (*) u Kap- 
»BomM — B. A. Esctpaxuvubi. 
Cam dak cylecTBOBaHHA COBEPUICHHO Pa3IHUHBIX B3IVIAOB Ha MpOHCxox- 
HM€ M3BECTHAKOBbIX OpeKYHH YKa3blBaeT Ha TPYJHOCTb MpoOeMbI, NOLOUTU 
a3PeLICHHIO KOTOPOH MOXKHO JIMUIb Mp AeTaIbHOM M3y4YeHHH Kak § CaMuXx 
2KYMH, TaK HW BMeIalOWIMX HX OTJIOKeHHH. YUNTHIBAH BaXKHOCTb ‘9TOTO BO- 
oca, aBTOp Mpu ucceqoBaHuN Kap6oua rps Uepupiuesa yrenun usyye- 
HO OpeKunH OcoOoe BHHMaHHe. BoJbuiyto MOMOMIb B MpOBeAeHHN padoTbI OKa- 
mu KoHcysbTauuH MH. B. XBopoBok, 3a 4TO aBTOp UCKpeHHe eli OaroqapeH. 
B KaMeHHOYrOJIbHbIX OTJIOKeHHAX TpAel UepHpweBa U3BeECTHAKOBbIC 
KUHH WHPOKO pa3sBHTbI B paspe3ax BaHrbipcKoro Tuna — p. Banryip, M3bs-10 
olnemyan-io (5). Saecb OpeK4YHH, MHOFOKpaTHO MepecsaHMBaxAch C M3BECTHA- 
MH, COCTABJIAIOT 3HAYHTEIbHYIO UaCTb pa3pe3a KapOoHa: OT BeHEBCKOrO FOpH- 
HTa Bu3e JO OallikupcKoro aApyca cpegqHero KapOoHa BKIOUNTeIbHO. B pas- 
3aX CbIHHHCKOrO Tuna — p. B. Cpa, KpimOax-1o, Cappiora, Llap-1o, 3a- 
TpeHHas, Yca, OacceliH AJ3bBbI — H3BeECTHAKOBbIe OpeKYMH MeHee Xapak- 
DHBI H BCTPeueHbl B OCHOBHOM TOJIbKO B TaPYCCKO-CTeIlIeBCKOM TOpH30HTe 
3elickoro sapyca (°). 

Ilo xapaxrepy 3aleraHHa THNHUHbIMM JIA UCCMeOBaHHOTO pavioHa AB- 
IOTCA MacTOBLIe OpeK4HU, 3aseraloulHe B Bue Oomee WIM MeHee BbIepKaH- 
IX IJIaCTOB M@XKTy WwiacTaMH HU3BeCTHAKA. 

OGsIoMKH HM WeMeHT Opekuui Ha NepBbIi BSA HUYeM He OTAHUAIOTCA OT BMEC- 
HOWLUX NOpog. B cmyyuae saeraHuad OpekuHH cpeH TeMHO-CepbIX H3BeCTHA- 
B OOJOMKH HM IlCMeHT CJIOXKCHbI TAK2%KE TEMHO-CePbIMM USBeCTHAKAaMH. Ecau x%e 
ellaiollHe TOpOsbl — CBETIO-Cepble H3BECTHAKH, TO HM OpeKYHH HMeIOT aHa- 
ruunylo oKpacky. Bausy sToro OpekyveBad CTpyKTypa NOpOsb! He Bcerya OT- 
TIMBO 3€MeTHa, OCO6eHHO Ha cBeExKeM u3oMe. JIyuIe OHA NPOABAsAeTCA Ha 
IBETPeOH WIM NOMpOBaHHOH moBepxHocTH. Muxkpockonuyeckoe u3syyeHue 
JIOMKOB T0Ka3bIBaeT, YTO MO COCTaBy Cpe HHX pa3JIMUalOTCA IIAMOBBIe, 
TPHTYCOBLIC HW KOMKOBATHIC H3BECTHAKH, pexke — H3BCCTHAKOBBIC NeCuaHUKH. 
uGoee pacnpocTpaHeHbI H3 HHX LWWIaMOBbIe WH JCTPUTYCO-IIVIAMOBbIC H3Be- 
HAKU, T. €. OOMCe TOHKOSePHUCTHIe pasHocTH. BalaBIAeTCA OMpeeIeHHaA 3a- 
HOMePHOCTb: OOJIOMKH 10 CBOeMy COCTaBy TeCHO CBASAHbI C MOACTHIalouluMu 
pozamu. JIMuib WacThI WVIaMOBbIX H3BeCTHAKOB BOOOLILE He BCTPeueHb! B pa3- 
3¢. OueBHHO, OHH BBHY CpaBHUTebHO HeOOJIbIOH MOMULHOCTH MOJIHOCTbIO 
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pasMbIBAIMCb Ip NOAHATUAX, KOTOPbIe MpeWeCTBOBAaIH OTJOXKEHUIO Opekur 
[lemenr Ke B OpeKUMAX, C/IOXKCHHDIM JETPHTYCOBLIMM HJIH KOMKOBaTHIMH H3I 
CTHAKAMH, P@KE HSBECTHAKOBbIMH MeCUaHHKaMU, OOBIYHO HHYEM HE OTIIMUAeT 
OT MOKPbIBalollH4X H3BCCTHAKOB. | 
Bmecre c TeM cyleyeT OTMETUTb, ITO pasHHlla Mey OOOMKaMH H IWeMé 
TOM, M@XKy MOACTHIAOWHMH MW MOKPbIBaIOlWMMM MopoaMu He ABJIACTCA 
WecTBeHHOM. OG 3TOM HarJIAHO TOBOPUT HM OLMHAKOBbIM KOMMIeKc PopamuHUd 
B HHX. | 
Pa3mep OOsIOMKOB B OpeKYNAX TECHO CBA3AH C MOULHOCTbIO MlacTa: 4eM OOJ 
me mwiacT, TEM HM KpymHee O6IOMKH. B HeOOIbUIOM MIacTe OCHOBHY!0 Maccy ¢ 
cTaBJIAIOT OOJIOMKH pasMepom 3—5 cm. B Govlee Ke MOMLHbIX MacTax (Oob) 
5 M) OObIYHEIMH CTaHOBATCA pasmepbI B 10—15 cm, a MakcnMaJIbHbIMA 40—50 ¢ 
CopTHpOBKH OOJIOMKOB He HaGlI0aeTCA: PAOM C KPYMHbIMH OOJIOMKaMH BCEL 
BCTpe¥alOTCA H MeJIKHE. 
KoumuectTBo IleMeHTUpYiolllero MaTepHadla Walle BCerO HE3HAYHTEJIbHOE: He ( 
nee 10—15%, B pemkux cryuaax Zo 20—30% u mectamu Qo 40—50%. B xpy 
HbIX TwlacTax OpekuHl KOMM4YeCTBO IeMeHTHPylOllero MaTepHasla, Kak MpaBHUd 
YBEJIMYMBaeTCA OT MOROWBbI K KPOBJE. 
OG6.10MKH OouIbIeH YACTbIO OCTPOYTOJIbHbI H HMeIOT H3SOMETPHYeCKYIO HEN] 
BUJIbHY1O (popMy. Oco6eHHO 9TO OTHOCHTCH K KPpyMHbIM OO0MKaM. MesxKue } 
O6JIOMKH HepeXKO OKaTaHbl. BeTpeyeHbl mlacTbl HeOOJIbINOH MOLHOCTH ( 
1 m), re noxaBsatoulad Macca OOJIOMKOB XOpoulo OKaTaHa. B 9TOM culyuae I 
pola MpeBpalilaerca B KOHTIOMepaTO-O6peK4HIO, a MeCTaMH JlaxKe B KOHTVIOMep; 
MowwoctTb muiacroB 6pekuuH oOprmHo He mpeBocxoguT 10 m. IInacte MO 
HocTbio B 12—15 m BcTpeyatorcs peqKO (B BeHEBCKOM ropusonTe Ha Pp. M3na- 
B IIPOTBHHCKOM FOpH30HTe MU OalikKHpcKOM spyce Ha p. Banrpipe). ; 
Bpekuuu Bo Bcex pa3pe3ax MepeciauBaloTcCA C H3BeCTHAKAMH, MOLLHOC 
MOCC€AHHX ObIBAeT TaKXKe pa3JIM4Ha: B HEKOTOPbIX CJIyYaAX OHA OOVIbUIe, ¥ 
y MuacToB Opekuuu, B Apyrux — Meubue. CyqA NO TaKOMYy YepeOBaHHio } 
pO, MOXKHO TOBOPHTb O PHTMHYHOM CTPOeHHH TOM. OAHAKO BBHAY MI0x 
OOH@KEHHOCTH HEIb3A NOJYYHTh NOMHOe MpescTaBeHHe O XapakTepe 9TOH pi 
mMuuHOcTH. MoxkHO JIMIO yKa3aTb, YTO KaxK pI PHTM HaynHaeTcA OpeKyHAM 
KOTOPbI€ BHILMe CMCHAIOTCA ETPHTYCOBbIMH H3BECTHAKAMH. GaKJIOUMTEIbHBIM : 
QJIEMCHTOM PHTMA ABJIAIOTCA UWWIAMOBbIC H3BECTHAKH — HanOoslee rIyOOKOBC 
HbIe OOpa30BaHHA, KOTOPbIe, OUCBHHO, B OOJIBUIMHCTBE CJIYYaeB He COXpaHHJF 
B paspese, Tak KaK Ppa3MbITbI Ip OOpaso0BaHHu OpeKyuHli u Tenepb BCTpeuvarot 
TOJIbKO B OOJIOMKaX. 
BBuy MWwIOXOM OOHaKCHHOCTH HEMOCPeACTBCHHbI€ KOHTAKTHI OpeKyHH c AC 
CTHJIAIOULMMH HW NOKPbIBalOuWIMMA NOposaMu peAKo yaeTca HaGwiojaTb. B nabs 
Tae€MbIX Ke CLYYaAX HWXKHHH KOHTAKT, KaK MW BepXHHH, HEPOBHbIM, HO 6e3 BU 
MOM MOBepXHOCTH pasmblBa. Bowee Toro, rpaHulla C NOACTHAaIONIMMU WM MOKp 
BalolllHMU MOpOdaMW He (PHKCHPyeTCA MaCTOBLIMH OTJCJIbHOCTAMH, a Mpoxos 
BHYTpH lviacToB. B HeKOTOpBIX CilydaaX B BeEPXHEM KOHTaKTe OTMeUaeTCA I 
cTeleHHoe yObiBaHve pasMepa OOJIOMKOB OpeKYHH H MepexoN €€ B HSBECTHAKOB' 
rpaBeJIHTbl, a 3aTeM HM B H3BECTHAKOBbIe N€CUaHHKH HW NETPHTYCOBbIe H3BECTHAH 
OpveHTHpOBKH OOJIOMKOB He HaGlOfaeTca, TaK KaK OHH OovbUel 4acT’ 
M30METPHYHbI. PeyKue yVIHHeHHbIC OOJOMKH OPHeHTHPOBaHbI B MJIOCKOCTH ¥ 
Mu acTOBaHuA. Cpequ miacTOB Opekuvi BCTpeyaloTCA MponMacTKH M3BECTHAK 
HeOOJIbLIOH MouHOcTH (Zo 1 m). Wurepecuo, uTo OHM BeCbMa MOXOXKH Ha IeMeE 
MOACTHaioulux Opekuni. [macroBad OTAeIbHOCTh B OpeKYHAX OOBINHO He E 
pakeHa, H moposa umeeT rupiOopoe crpoenve. J[Makasbl U 2KHIKH KaJIbuUly 
mepeceKaloT Kak OOJIOMKH, TaK HW WeMeHT Opekunh. Mexyzy mpouuM, unorga 1 
KH€ X%KWJIKM KaJIbIUTa MepeceKaloT TOJbKO OOOMKH. Ho 9TH 2KHJIKM He CBAB3A! 
C AMaKJla3aMH, NOSTOMY ABJIAIOTCA OOPa30BaHHAMH CKOpee [MareHeTHyeCKUN 
yeM SIIMPeHeTHYeCKUMH. 
liz mpuBeqeHHoro BEIWe ONMCaHHA OpeK4MH BUHO, TO TeKTOHHUeCKaH 
KapCTOBad THMOTesbl He MOryT OObACHUTb XapakTep OpekuMii uCccMeEOBaHHC 
patioHa. Kpome Toro, MpOTHB TeKTOHMYeCKOM runoTesbl yOequTebHO TOBOT 
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(bakT, 4TO U3BeECTHAKOBbIe OPeKYHH He CBA3AHbI C TeEMH WIM HAbIMU ompeye- 
HBIMH TCKTOHMYECKMMH CTpykTypamu. Beckuit JOBOX mporus KapcToRolt ru- 
ESbI SaKJOYACTCH, HAKOHEI, MB TOM, 4TO C OpeKYHAMM He CBASAHbI CTpaTH- 
(buyeckue MepepHIBEI, KOTOPbIe MpeqnoMaraiorca OOA3aTEbHBIMU IipH 9ToH 
oTese. 

Ananus tbakTuyecKoro MaTepnasa co BCeli ONeBUHOCTHIO MOKa3blBaeT, YTO 
JI@ROBaHHbIe OPpeKYHH ABJIAIOTCA OCaOUHBIMH (CHHreHeTHYeCKUMU) O6pa3o- 
usaimu. B STOM OTHOMeHHH OM2Ke BCeTO K NPaBUbHOMY OOBACHEHHIO oOpa- 
ana Opekunli runotesa B. A. Bapcanodpesoii (?,*). Xora KOHKpeTHoe O6B- 
eve OOpasoBaHnsA Opekuuli 0 sTO runorese (MO_BOLHEIE ONOJI3HH) He MO- 
tT ObITh PaclpocTpaHeHO Ha H3YYeHHIe NOPOAb, WeHHOM ABIAeTCA OCHOBHAHA 
Clb THNOTe3bI — ocaouKoe OOpasoBaHHe Opekunit. 

O6 ocaqouHOM Mponcxor*KeHUN HCCMeLOBaHHBIX OpeKyMH roBOpAT IIpHy po- 
HOCTb HX K OMpeeJICHHbIM CTpaTUurpaduyecKHM TOPH30HTaM Ha 3HaUHTeJIb- 
TeppuTopun (BceH rpagqe UepupnuesBa), 3aneraHne Opekunii B BUe m1acToB, 
ora HaOwloqaembili B KpOBse MOcTeneHHbIi Mepexog Opekuuli B rpaBeJHTHI, 
MCYTCTBHE OKaTaHHbIX OOJIOMKOB, COdep2KaHHe (PopaMMHUNdep B LeMeHTEe H T. Jl. 
) TOM CBHJCTEJILCTBYCT TaKXKe TOT PaKT, YTO OGMOMKH H WCMCHT OXMHAaKOBO, 
equHad Macca, MepecekaloTcaA AWakla3aMU UW %KUIKAMM KaJIbIlMTa, T. €. 4TO 
‘MPOABJCHHA TEKTOHHYeCCKHX BOSeHCTBUH OpeKuHH MpeAcTaBAIH Cobo yxe 
OPMHpoBaBlryioca MOpory. 

Cy m0 cocTaBy O6JIOMKOB, HCTOUHHKOM HX ABJAIOTCH TOJIbKO MECTHBIC 10- 
if IIpu sTOM OTCyTCTBHe TeppHreHHOH MpHMecH yKa3bIBaeT Ha TO, 4TO OO- 
OBaHHe OpekuH MpoNcXoOAMO B yaleHHOH OT KOHTHHeHTa OOslacTH, Kya 
Aonocuscs Teppurenupli Marepuan.CKopee Bcero TaKHMH yuacTKaMH MOryT 
Tb JIOKaJIbHbIC H BPCMCHHbIeC MOMHATHA MOPCKOrO Ha CpeAM OTKPbITOFO MOpA. 
SMBIB 9THX MOJHATHU, CJIOMKECHHbIX YIMJIOTHCHHBIMA H3BECTKOBbIMH OCaKaMu 
M3BeCTHAKOBbIMH MOpOaMu, HW al OOMOMOUHbIM MaTepHal WIA OpeKunit. 
|OJIH€ BEPOATHO, UTO BO MHOFHX CJIyuaAX 3TH y4AaCTKH Jaxke He NOHHMaJIHCb 
me ypOBHA MOpA, He OblIM Cyel B MOJIHOM CMBICJIe clOBa, a mpeqcTaBiasn 
O10 OTMeIH. OG6JIOMKU 2%Ke MOrsIH OOpa3z0BaTbCA HM NON BOLOK Oarojapsa Weu- 
3H10 BOJIHEHHA HM MOABOAHbIX TeYeHHH. 

Tlogusarua u Pa3MbIBbI ObWIH, OUEBHAHO, HeMpOAOJKUTebHbIMA MH He3Ha- 
TeIbHBIMH 10 amMMmIuTyZe. OG sTOM TroBOpuT OH30CTH OOOMOUHOrO MarTe- 
ala H BMelalolluX MOpOA Kak MO cocTaBy, TaK HW M0 OcTaTKaM (popamuHndep. 
-BCeX CyYaAX OOJIOMKM MMeIOT TOT XKe BO3pacT, YTO MH BMEILalOllHe MOPOAH. 
KHM O0pa30M, H3BeCTHAKOBbIe OPCKYHH ABHJIHCb Pe3yJIbTaTOM Pa3MbIBa H Me- 
TIIOREHUA HE KAKOIi-TO Gosee ApeBHeH TOMUIH, a TOIbKO UTO OOPas0BaBIIIN x- 
WlacToB u3BecTHAKOB. [losToMy OHM M MpecTaBsaloT COOOIO reoOrHyeckU 
4TH CHHXPOHHUHbIe OOpas0BaHHsA. IloqoOnbIe B STOM OTHOMICHHH OpeKuHH Obl 
ucaubl B. B. Bemoycospm u B. M. TpouivxXvHbiM H3 IOpCKHX OTJIOKeHUH Kas- 
3a (°). 

Ilpuunnot noquaTuit Opin KoeOaTebHble ABHXKeHUA. OO STOM CBHeTEb- 
syeT TOT (pakT, 4YTO OpeKYHH MepwHowuyeCKH HM MHOFOKPaTHO MOBTOPsAIOTCH 
agpese, lepecmauBaacb Cc usBecTHAKamu. Masada cremeHb OKaTaHHOCTH OOJb- 
HCTBa OOJIOMKOB, a Tak?Ke Yallle BCeEO OTCYTCTBHE MJaBHBIX MeP€XOJOB B M0- 
PIBAIOULHE MOPOMb TOBOPUT O ObicTpoTe 9THX ABUKECHUH. 

To cymecTBytouluM reHeTHYeCKHM KMaCCHpu Kalu aM, aHHble OpeKyHu CKO- 
> BCEfO COOTBETCTBYIOT OpeKYHAM OTMEJICH IO Kaaccupukanun B. II. Mac- 
3a (7) M CpequnacTOBLIM OpeKYHAM NO KaccHpuKalMA MOIbCKOFO reosora 
Taucxkoro (8). 

Topasyo \ ee BCTPeualoTCH H3BeCTHAKOBbIe OpeKYHH, KOTOpBIE IIpH a 
IMM He OOpasy10T CAMOCTOATEJIDHEIX MNAaCTOB, a BCTPevaroTcd B ae, ce 
IbHBIX THE3A CpeH TPelLMHOBaTbIX MACCHBHBIX M3BECTHAKOB. 1 aKHe e “3 
1 BCTPCYCHbI B TapyCCKO-CTeMeBCKUX OTMOKCHHAX P. Illap-1o H MpoTBHHC 
lowkeHuAX p. Banruipa. 

THe3ya aie aeueentice yocturator 1—2 MB MonepeyHHKe. Spl oemy: 
) USBECTHAKH, BMelaloulue yuacTKH OpeKyHH, pa3sOUTbI XKHIKAMU KaJIbll 
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KaK Obl Ha OOJOMKU, MOSTOMY HMCIOT He MpOcTO TpeulMHOBATYIO, HO M Opek4 
Buguylo crpyKtypy. Ilowyyaetca BreyaTieHHe, YTO OCHOBHAaA Macca Nope 
Ip pacTpeCKMBaHHM MpeBpaTHacb B OOJIOMKH, HO MOCIeAHHe HE pa306ure 
Apyr or zpyra. Jlmub TobKO B HEKOTOpbIX yUacTKaX OOJIOMKH MepeMelle 
HM MecTaMH J\axKe HeCKOJbKO OKaTaHbl. B TakKHX CAy¥aAix Nopoya HW MpeBy 
ulaeTCA B HaCTOALLy!O OpeKUHIO. 

B qaHHoM Tune Opek4uHit OOJIOMKH COBepLIeCHHO OAMHAKOBbI CO BMeLLarouly 
noposamv. OHM MOUTH BIVIOTHYIO IIpHABMHYThI Apyr kK Apyry, Tak YTO Ms | 
MeHTa MOUTH He OCTaeTCA MecTa. OOBIMHO LeMeHT IIpeACTaBJIeH KPHCTaJMHYeCK 
KaJIbuHTOM. B peXKHX cy¥asX KOJIMYeCTBO WeMeHTa yBeHUMBaeTcaA (ZO 2 
KO Bceii Macce MOposbi), TOr4a OH HHYEM He OTIMYAeTCA HH OT OOOMKOB Ops 
YHH, HH OT BMelalOlulHX H3BeECTHAKOB. 

Bonpoc 0 mpovcxoxKeHHuH OpeKYHH, SaslerarouluX B Bue THe3T, Pellly 
Tpyquee. O HeCOMHeHHOM CBA3H HX C THIMYHbIMH IJIaCTOBbIMH OpeKYMAMH |} 
BOPHT 3auleraHHe B OMHUX HM TeX %Ke TOMMAaX. YUNTHIBAA XapakTep FHE3JOBC 
THMa OpeKYMH, MOXHO MOsaraTb, YTOMOLOOHHIC OOpasOBaHUA BOSHUKJIM MPH MO} 
TpaceHuax. Bo BpeMA TOMUKOB, KOTOPbIM NOABepraiMcb Ha OMpeeseHHOH Ti 
PHTOPHU yYaCTKH MOPCKO"O Ha, YIJIOTHCHHbIe HSBECTKOBbIe OCARKH PacTpec! 
BaJIHCb, a YaCTHYHO H pasOHBaIHCb Ha OCTPOYFOJIbHbIe OOJOMKH. Bo Bpe 
3THX TOJUKOB He ObWwIO 3HAYHTEIbHbIX NOAHATHH, MOITOMY MOcIe OOpasoBaH 
6peK4uHH MmpoowKaOCb OcaKJeHHe TOUHO TaKHX He H3BECTKOBbIX OCaIKé 
Kak pa3 3TO Mbl H BHMM B pa3pese: OOJIOMKH B OpeKYHAX COBEPIIeHHO aHai 
THYHbI MOACTHAaIOULHM HM MOKpbIBalOulWM MopoaM. 

Ecam B mulacToOBblx OpeKYHAX Me@XKAy HUMH CCTb KaKasc-TO pasHHlla, TO 3fh 
OHa COBeplIeHHO oTCyTCTByeT. OcaKOHaKOMJIeHHe 34e€Cb B OCHOBHOM OCJIQ, 
HAJIOCb TOJIBKO TOJYKAMH MOpeTpACeHHH. ) 

Mak, H3J1IOX%KeHHbIM B aHHOH CTaTbe MaTepHaJI NOKA3bIBaeT OCaOUHOe Mf 
ucxomyeHue OpeKunH Kap6ona rpayel UepxHpmuespa. Cyqa no suTepaTypH 
J[aHHbIM, OCANOUHOe MPOHCXO*RMeHHe HMEIOT OpeKYHH KapOOHa HU B Apyrux pi 
oHax [leyopcxoro Ypama. OHaKO KOHKpeTHbIM XOX ocasouHOorO OOpa30BaH 
OpeKuHH B ApyrHX MecTax MOF ObITb HECKOJIbKO HHBIM, YEM PaCCMOTPeHHbIM BbIL 
Ilostomy HeoOxoHMO TULaTeIbHOe HCCIeOBaHHe OpekuHH KaxKoro pao} 
Vsyuenne Ux Oco6eHHO HeEOOXOAUMO MOTOMY, UTO H3BECTHAKOBHIC OpeKyUH, Ki 
ykasbiBasa B. A. Bapcanodbepa (*), ABIAIOTCH OYCHb BaXKHbIMH JOKYMeHTAl 
reoOrMyeckoH MCTOpHH Oaccelina. OHH MpHypOueHbI K TEKTOHHYCCKH MOTB 
HbIM H HECMOKOMHbIM OOIaCTAM MOPCKOrO Ha H K OacceliHaM CO 3HaUHTeJIbHbI 
KONeOaTeJIbHBIMH JBYXKCHHAMH. ; 


Komu (cbusuan Tloctynuao0 
AxkajlemMuH Hayk CCCP 28 XI 1958 
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TPEOJOLHA 


Jl. H. KYJPHH 


O TEKTOHHYECKMX OCOBEHHOCTAX 
| CEBEPO-BOCTOUHOHM 4YACTH BEPXHETHCCEHCKOM 
BHAJMHbI (SAKAPIIATbE) 


(IIpedcmaeaexo axademuxom H. M, Cmpaxoeoim 17 1 1959) 


IBepxuetuccencKast BuawuHa HaXOQMTCA B OOaCTH BepxXHero Te4yeHHA 
Tuccbi, Mexyy IIpemosrim (UexocmoBakua) M pyMbIHcKuM ceom Boputa. 
aHa BuaHHubl Jocruraer 300 km, uiMpuHa 50 KM. [naBuerimme crpyKTypHbpie 
a30BaHWA STOrO palona OblwiIM yCTaHOBeHb! pauee (*,5). B pesyabrate mpo- 
i ah Hamu copmectHo c I. I]. Andepbesnim reomornueckoH cbeMKH (Mac- 
10a 1 : 50000) u nocuexyroulHx HaOmOJeHHH NOABHIaCb BO3MOXKHOCTb 3Ha- 
€JIbHO J€TAIM3HPOBaTb TeOJOrHyecKoe HU TEKTOHHYeECKOe CTPOeHHe paliona. 
Byonb cesepHoro uM ceBepo-BOCTOUHOTO Kpax BMalHHEI, pe3KO Tpaucrpec- 
HO TIO OTHOINCHHIO HE TOJIbKO K (pJIMLy, HO H MYXOBCKMM MepresIaM CeHOHAa, 
eraeT XOPOWO BbIJepxXaHHbIM TOPH3OHT HOBOCeEMUKOFO WallUTO-pHOJIHTO- 
io Tyda rembBeta. MectaMu Hal HUM HaOwOJaeTCA TOJIa TepelllybCKUX 
(MIOMepaToB OypHadvia, ObICTpO BbIKJIMHMBalOWlaicA NO MpocTupaHHio, 3a- 
[HAIOWLaA APCBHHe IPO3HOHHbIe JIOMKOUHI, MPOMBIThIe BO (bIHWeBOM cyOcTpa- 
(). B orjembubix myHkTax (npaBpili Oeper p. Ammmuitbr — cepepHee c. Bo- 
fa, morok Bypkajio — BOnusu c. KanHubl) MO, HOBOCe/IMIKHMH Tydamu 
eraloT MeCYaHO-TIMHUCTbIe (bayHUCTHYeCKH OXapaKTePH30BaHHbIe MOpObl 
di 6ypaurana. B Hux Berpeyenpi Pecten beudanti Dep. et Rom., Pecten 


digalensis Lamk., Pholadomia cf. andrusovi Senesch, Ostrea digitalina 
., Carcharodon megalodon Ag. u ap. ORHOBO3pacTHble OTMOKEHHA B Tako 
damn (ocaqku cy6UuTOpaH MOPA C HOPMAJIbHOH COJCHOCTbIO) HM C TAKUM KE 
myekcoM (payHbi onucanbi V1. Msarposckum (*) y Ipemiopa, Bob ceBepo- 
amHoro Kpaax Bepxueruccenckol Bnauubl. Ha HuX UM B 3TOM paHoOHe 3ave+ 
T OTJIOXKCHHA TeJbBeTA. 
OueHb BaxKHO 3aMCTHTb, YTO TOPH3OHT HOBOCeIHUKOLO TyPa BAOMb CeEBEPHOH 
€BePO-BOCTOYHOH YaCTH BMaMHb! JEKUT Pe3KO TpaHCrpeCCHBHO Ha OTJOxe- 
iX Oypqurana. Ha Bcem mpoTsx%KeHHH Kpax BiaqMHbl HOBOCeIMUKHK Typ 
(PbIBACTCH TIMHUCTOH xXycTelKol TommeH FrembBera. B aTHx MecTax naze- 
-Popusouta Ty¢oB Kpytoe (or 40 jo 80°). Hapaay c 9THM BlONb Kpax Bna- 
bl, Y2Ke B MpeLesax CNMOWHOTO pasBUTUA (Pina, B OTC bHBIX MecTAaXx (pali- 
c. Hopoceauma, rr. Kamenb, Kose vu Ap.) COXpaHHJIMCb OCTaHI{bl HeKorya 
(OWHOTO NOKpoBa Tydba. Bo Bcex 9TUX cyyaAx MOLOWMIBa Tya 3aueraeT Jo- 
bHO Mooro ¢ yrsom naxenus 10—20°. B ray6b BnaquHbl Naqenue Tya ObI- 
O CTAHOBUTCA NOMOrHM. O6 3TOM CBHAeTeEIbCTBYIOT YHAYJMpyioulue, moorue, 
py2Kaloujveca B BOCTOYHOM HalpaBJIeHHH Me/IKHe CKaqKH, BO3HHKIIMe 
iOIOCe _paSBUTHA XyCTeKOl CBUTEI (y Cc. HoBocesMila — y¥acToK MexKily 
Koi Kyt u Oankol TlonancKxol, p. Bypkaso), KOTOpble BHOBb BbIBOJAT 
NOBEpXHOCTb 3TOT TOPH3OHT, Mocse ero MOrpyKeHHs. TakuM o6pasom, 
laeTcA sicHad KapTuHa dsekcypooOpasHoro oNnycKaHHs BepxueTucceuckoli 
JUHbI BIOJIb e€ CeBepHOrO H CeBepo-BOCTOYHOFO Kpa‘. 
K 3anagy u wro-sanaly oT dueKcypooOpa3Horo ONyCKaHA HaXOAATCA ABE 
MIHBI€ KYJIHCOOOpa3sHO pacnOJIOXKeHHbIe CHHKIMHAJIA (repHOBCKad ae 
g* 


CKaad) C MOrpyxKaloulMMucd. WapHHpaMu B 10fO-BOCTOUHOM HallpaBJeHHH TIC 
yraom 8—9°. Mex iy HUMH IIpOXOAUT HeOOMbUIaA CTPeMeHYCCKaA aHTUKMHAI, 
TepHoBCK aa CUHK IUH ads (My 1b a). Ocb cks1aqKU Tp 
XOJHT uepe3 ycrbe moToKa p. Bamresarpili, momoro usrMOadcb NOX asHMyTOM 
130 go 115°. Tlaqenue nopog Ha cepepHom Kppule CKaqKu He mpeBbitaer 10- 
11°, a Ha 102%KHOM HepegKo Jocruraer 30 u 50°. IapHup 3sTou CKaqKH B CeBep 
3anaqHOM HanpaBleuMu mpoxoguT uepe3s c. Yruia. Ocb cKalKH MO MOAOUT 
TAYCBCKOH CBUTbI ABHO CMeULeHa MO OTHOWICHHIO K OCH M0 OCHOBaHHIO BYJIbX 
BeI|KOH CBHTbI Ha 1,9—2 KM XK Jory. : 
CrpemenycckKaawa aHTHKAUHAAb. YJra HeOOMbUWIad aHT 
KJIMHaJIb MIpOCeKUBaeTCA BOJIM3H YCTbA MOTOKa CTpeMeHyc, rye B ee Ape BI 
cTylaioT KOHIVIOMepaTbI HbATOBCKOM cBUTHI (4), B BepXOBbAX p. ByJIbXOBYH 
y Mocta uepe3 p. Jlyxanky wa nopore Hepecuuna — Hosocenuma. IIpocr 
paHHe aHTHKMHaIH coctaBiaet JOB 130°. O6a Kppiia nagator nog yraom 10; 
11°, mecramu 18°. 
Tauyuuckaa CHHKAUHAAb (My bfMa). Ocb cKlaqku Op 
XoquT 10 wiMHuu c. Panny —c. Bepxnee Boganoe u umeet mpoctupanue 136 
Wappup cKaqku norpyxaerca Kk toro-BocToKy. Yroulb eo HaKJIOHa COCTAaBJA 
7—8°. B cBa3u Cc 9THM B Ape CHHKIMHAI MOCMEOBATeJIbHO BbICTYMaloT MOPO) 
OelmMKy pcKOli— Hac xeBCKON (BEPXHUli TOPTOH), cTpeMOeHCKOH uM MperyAckt 
(HwKHHH CcapMat) cBur. Tlaqenue nopoy Ha CeBepHOM Kpblle CKaku JocTura 
42—52°, B TO BpeMa KaK Ha 10XKHOM OHO He mpeBbuuaer 18°, vauye 1O—11°. Mor 
HOCTb OTJIOXKCHHM Ha 1O%KHOM KPbwIe 3HAUMTeJIbHO OOJIbIIe, YeEM Ha CeBePHO} 
TIpw mocrpoenun jleTaIbHBIX pa3pe30B OblIO yCTaHOBJIeHO, YTO OCH CKJaqkK 
MPOBEEHHbIe MO OCHOBAaHHIO BYJIbXOBEILKOH, OacXeBCKOM H CTPeMOCHCKOM CBE 
MOCICJOBATeEbHO CMEILalOTCA B C€BEPO-BOCTOUHOM HaMlpaBJIeHHu. ITO oOcTC 
TeJIbCTBO, C YUYETOM MepepbIBOB B OCaKOHaKOMJICHHH, KONeOaHHA YIVJIOB Ma), 
HHA Ha KPbIIbAX CTPYKTYP B TOM HIM MHOH Tome UH CPallMasIbHOH H3MeCHYMBOC 
OTIOXKeHHH (B ApaX CHHKJIMHaIeH MpeoOmalaloT TIMHUCTbIC OCAKH, a B CE 
WOBLIX UacTAX AHTHKIMHaleH — mecuaHHcTble, MecTaMH C %KeBayKaMH 6% 
PAHKOBbIX BOOpOcseH), CBUACTEILCTBYeT O KOHCEJHMCHTAHOHHOM * pa3BuT; 
CK1aJOK B MpeesaX OMHMCbIBAeMOrO PerHOHA BIVIOTb LO Halliero BpemeHu. Tak 
pa3sBUTHe CKaOK B KOHIE IJIMOMeHa H MIeHCTOWeHe OODACHACTCA CBASHIO Pel; 
eta c HOBeHMeH TeEKTOHHKOH HM CTPyYKTYPHbIMH (bopMaMH paloHa. Xapakt, 
MposombHOrO mpodusa p. TepecBpt (Ona ceyeT CTPYKTYPHbIe POpMbI BKPE 
MpOcTHpaHusA) He OOJaqaeT PaBHOMEPHBIM YKJIOHOM. BpimyKsbre JeopMalluH €, 
Mp HaJIMYHH OHOPOAHOPO JIMTOMOFMYECKOFO CocTaBa MOPOA, B KOTOPbIX Ipod’ 
*%KeHO PyCO PeKH, HaXOATCA Ha MOHOKJIMHAJIbHBIX TpAaX (OHH NMOBTOPA) 
KPbWIbA MYyJIbq), OOpasoBaHHbIX MaYKaMH MOWLHLIX MeCuaHHKOB TopToHa. B 5, 
pax MyJIby| HaOwMoaiorca BOrHYTHIe LeopMalluu YKIOHA MpOLOIbHOTO MpopHs, 
[Iupuna Zonuup p. Tepecspt or 1 yo 3,5 km. HauOonpmaa ee mupuna Hay 
ATCA NPOTHB Aep MyJIbI, HAMMeHbIUIad — BOM3H HM MpOTHB CBOAOB aHTHKy, 
HaJIbHbIX CTPYKTYp HM Ha KPbWIbAX CHHKJIMHAJIbHbIX CKaqoK (Mywby). low 
KOTOpad BOSBbIMAeTCA Hal pekou Ha 0,5—I M, y3Kaa B BepxoBbax (150—4001 
€HJIbHO paciiMpeHa HuxKe C. Hepecnulipl (MpOTHB OCeBOH UacTH MYJIbbl), LOC} 
raa 650—1400 m. Pycao peku Ha aHTHKIMHAIbHbIX CBOJaX 3aJIOXKeHO B KOpé 
HbIX MOPpOfaxX TOPTOHA. Syecb OOpasyercA pA HeOOMbUIHX MOporoB. B ocesB; 
YaCTAX MYJIbA M BOIM3H HUX BCA TOMMa H PYCNO PeKH CMO2XKCHI aJIOBUAJIbHBL. 
FagiedVHHKaMu. | 
Peka oONalaeT WeCTLIO XOPOMIO pasBUTbIMH Teppacamu. Teppacbr pe 
He OOsaaiOT NOCTOAHCTBOM B COOTHOMICHUAX OTHOCHTE/IBHBIX H A6COMIOTHEIX E 
COT Mey COOOH HM Hal ypesom peKu. YBemuueHHe OTHOCHTeENbHBIX HU AOCOUIK 
HbIX BbICOT Teppac HaOMOMaeTCA B Ipewemwax CBONOBIX UacTeli AHTHKIMHAIbH. 
CTPyKTyp H BOH3H HUX, a TakxKe Ha KPbWIbAX CHHKJIMHAJIbHbIX CTPyYKTYP B ! 
AaNeHuH OT OCeBbIX YacTeH CKaoK. Beicora 6posKu III Teppacst (pucc) E 
pyCOM peku B BocTOYHOH yactu c. Hepecnuya 27—32 m, IV teppacsr 60 


* TepMuH BBeJeH B aNTepatypy C. C. Iynpuem (6). 
356, 


PpOTHB ycTba noToKa Barmiepathit (BOu3u OCceBOH uacTH MYJIbJbl) BbICOTAa 
Teppacpt 10—12 m, a IV (muyyenb) 50 m. Ha6momatores peskue Kome6aHHs 
OCHTEJIbHEIX H AOCOJIOTHBIX BLICOT V (JJeBaHTHH — 30NelicToLeH B. H. [po- 
Ba) u VI (kone noxnta) Teppac. Ho pasuuta BbICoT STHX Teppac OObACHHeTCA 

PBIBHBIMH MPOAOIbHBIMH HM MOMepeyYHbIMA TeKTOHHYeCKHMM HapylleHHAMH, 
OUCHICNIUMMH B KOH NaHHOHa (MOHTMYeCKOrO BeKa HeoreHa tora CCCP). 
| TepHosckas CHHKJIMHaIb PasOpBaHa JBYMA nonepeywnbimu c6pocamn. [lep- 
4 M3 HUX NpOxOfuT NO AMHUM Tr. PpyuiKa — Bocrounee r. Hepecnuuxaa Ku- 
a, Moq asumytTom 165°. Hanuuve napywienusa ycraHaBaMBaetca m0 cmeme- 
}0 MapKHpyIOUlMX TOPH30HTOB — mecuaHuKOB TAYeBCKOM HM BYJIbXOBeLKOH 
T — HTOpH30HTa KOHTIOMepaTOB HbATOBCKOH TomUH (4). C mHHHeH onNcaH- 
O HapylleHHA CBASaHbI BOCXOXAMIMe UCTOUHMKH TuLpoKapOonaTHo-HaTpue- 
BO] C COjepxKaHHeM CBOOOZHOTO CcepoBoOzOposa B 1Oro-3anaHOM KOHIe 
epecHulla HW Bose NoporH us c. Hopoceuua yar. B. Kamenen. Cyaa no 
IpaBJICHHIO CMeIICHHA MAaPKHPYIOWNX TOPH3OHTOB, MPHNOAHATLIM ABIAeETCA 
aHO€ KPbIIO, a OIYIUCHHbIM — BOcTOUHOe. Cpequaa amnuutyqa Beptn- 

bHOrO CMeleHHA paBHa 100 o. 

Bropoit cOpoc, ycranopnenuplit MW. B. IInemaxospm (°), umeer oven Kpyn- 
2, perMoHasbHoe 3sHayeHnHe. On HauuHaertca y c. Tlognumeca, rye npuBOsHT B He- 
[peACTBEHHbIM KOHTAKT [JIMHbI TeIbBeTa HM MaJIeOreHOBbIli PMU, Naee cue- 
oT K r. CyMapuu, re OOpbipaeT TEPHOBCKY1O CHHKJIMHab, TAK YTO BOCTOUHEE 
y0ca OHA ye He NMpocmexkuBaeTCA. ONYUICHHBIM ABJIAeTCA 3alayHoe H MpH- 

HATHIM BOCTOUHOe KpbIVIO COpoca. Ilo muHHN STOTO Cc6poca MpoNsolIH no- 
.pHble ONycKaHHA B KOHIe mMmHolleHna. 

CrpemeHycckaa aHTHKIMHab pas0pBaHa MpOAOJIbHbIM COpocoM. STo Hapy- 
HMe mpocexkeHo OT WepKBu c. Hopocenula, re OHO cMelllaeT rOpH30HT 
(MTO-PHOJIMTOBBIX TYyOB rembBeTa, WO c6poca, ufzymero ot c: Tloynneca 
r. Cymapuu. IIpocrupanue nmocKkocTw pa3pbipa coctaBaset 145°. Cpequasa 
miuTyqa cmewjenua 120 mM. OnyuleHo 3anaqHoe KpblO, NpHMO,HATO — BO- 
UHOe. 

Bee omucpipaeMble pa3pbIBHble HapylWieHHYA BO3HHKJIM B KOHHe NMIMOleHa, 
[eM CBUJeTeEIbCTBYIOT peskve KOIeOaHua BbICoT V u VI Teppacp. Tepecspi 
IpefleiaX ONYWCHHBIX MH MPHMOLHATHIX KPblbeB COpocos. B mpHnoxHATOM 

ble cOpoca y r. Ppymixka VI teppaca umeet a6comtoTHy!0 oTMeTKy 520—540 M, 
OTHOCHTeIbHYy!IO (mpeBbilieHve Haq pycsiom peku) 220—240 m. B rpa6dene 
KY IByYMA noMepeuyHbIMM cOpocamu, Ha BOsOpa3zszee noTOKoB BatwopaTblia 
[ny6okuh, VI teppaca (ee a6comtoTHas oTMeTKa 440—420 M, a OTHOCHTeJIbHaa 
0—140 m) onymena na 100m nocpaBHeHuioc ee monoxennem y Lr. Ipyuika. 
BepxHOcTh V Teppacbl B TeX %Ke MyHKTax noBTopseT ABH2xKeHHA VI Teppacbi 
uHakoBon (100 M) amnunTyyqon nepememeHua. 

Takum o6pasom, cpeqHax amnmuuTyja cOpocos B 100 M, yka3aHHas no cMe- 
HHIO KOPCHHEIX MOPO, MOATBep%KaeTcA onycKaHweM noBepxHoctelt V x 
-teppac. Hecomnennoe HameraHve Ha noBepxHocTb VI Teppacbi (oHa COOTBET- 
BYeT JICHYallMOHHOMY YPOBHIO) NPOAYKTOB BYJIKaHHYeCCKUX U3JIMAHHK B 30HE 
KanMueckux Kapnat, ycraHaBJMBaeT BepXHMH Mmpesed BOSpacta, Kak KO- 
| NaHHOHa (KOHeI MOHTA). 

Tauwuckad CHHKiMHamb Ha BOCTOKe OO60pBaHa COpocoM, CVJlef{yrOuluM 
ob p. Anmuupt. Onyureno 3anaqHoe, MpHNOLHATO BOCTOUHOE KPbIO COpoca. 
BTOPHble paspbIBHble JBY2KCHMA MO STOMY COPOCy MPOMSOMIIN TaKKE UB MMCH- 
ene. STUM JBUXKeHHAM OOAZAHO 3aJIO%KeHHE MPAMOJIMHCHHOM AOJMHbI Pp. An- 
(bl BLOb COpoca. Ha BcemM npoTaxKeHHH JONMHAa (umpuna ee 300—400 m) 
mleHa Teppac ApeBuee BilopMa. IOxHee TePpHOBCKOH CHHKJIMHAIH MPOXOAMT 
eOJIMHCKO-OKPYTVJICKO-HbATOBCKAA AHTHK MHA bHaA 30H. Ocb cK1a{ku MMeeT 
ocTupanne 125°. Caox ckmaqKu pas0pBaH MpOJOJIbHBIM COPocoM OOJIbINOH aM- 
UTYAbI, IPHBOAAMHM B KOHTAKT MeCTaMM MOpOjbl TAYCBCKOM CBUTHI C TIMHa- 

xyctenkol Tommy. [lopropHble paspbIBHble ABYXKeHHA MO aToMy cOpocy 

OU30NIIH B KOHIe nivoleHa. V u VI Teppacbl Ha OXKHOM YacTH cBOa CKay- 

onyeHbt Ha 70 M M0 CpaBHeHHIO C OJHOMMEHHBIMA TeppacaMu Ha ds 


Kpbuie 9TOH cKaqku. B patoue c. OKpyruoe ALpO CKsaQKM OCOXKHEHO ABI 
HAAMH JManvp3Ma, BbIsBaHHbIMH BHeJPpeHHeM COJIAHOLO UITOKa. 

B rpeujuHax mopog TAYeBCKOM CBHTbI, MOKPbIBAIOU[MX MacT yrid, BOM 
JIMHHM Pa3JIOMOB HaMH OblLIM OOHaPyXKeHbl B PAe MCCT PasBeTBJIAIOULMeCA 2K) 
(sicoroi yo 2,5 M) yepHoro xpynkoro yrasa. Ilo muenuto B. B. [lopdpuppes 
3TO ABJICHHe OObACHAeTCA pacmMaBsIeHHeM OpraHWyeckow MaccCbl JaHHOTO yi 
WM MMIIperHupoBaHveM ee B paciiaBJICHHOM COCTOAHHM B MOJIOCTH TpellHH. 

B Kone nuiMoleHa — mlelicTrolleHa ceBepHasd, CeBepO-BOCTOUHaA UW ceBep 
3analuan uactu BepxuerucceHCKoi BMaXMHbl MCHbITHIBAIOT NOAHATHA. OO 9T% 
CBHJICTEIbCTBYIOT PeUHble Teppacbl C MOKOJIEM 3 KOPeHHBIX NOpog. Bob tor 
3analHoro HM 3anmaquoro ck0HOB Bpiropsat-lyTHHckKoro ByJIKaHHYeCKOro Xpe 
Ta MPOMCXOAMIM ONyCKaHHA; 30eCb CYULECTBOBaJ MpeCHOBOAHbIM O3epHbI 6a 
celin (*). MakcuMajIbHad aMMIuTya OnyCcKaHHA 3a YeTBEPTHUHbIN MepHog J 
crurua 700M (*). SHauuTetbHble MecToueHOBble OycKaHua oTMeyeHbI A. C 
HemoM (°) B paiione IlorucceHckoH Hu3MeHHOCTH u B BocTrouHoH CioBaky 
Tlogo6ubie onycKaHua B mielcromene omucanpt V1. UWiomeru (°) 8B Beurpuu, © 
MOULHOCTb MIeHCTOMeCHOBLIX OTMOXKeHHH WocTuraer 700 M. 


JIbBpospckHH TocyapcTBeHHbIM yHHBepcHTeT Tloctynuso | 
uM. Mpana @Ppaxko 16 I 1959 
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TPEOJIOPH A 


JI. . MHPOWHHAKOB, A. FT. KPABLLOB u O. C. WWE JIOBA 


| CXEMA CTPATHFPA®HH HMDKHELO HW CPEJHErO MAJIEO304 
| CEBEPO-3ANAJHOH OKPAWMHbI CHBUPCKON MJIAT®OPMBI 


(ITpedcmaeaexo axademuxom JI. H. Illep6axoeum 23 I 1959) 


| Crparurpaus qorynrycckux ocaXkKoB cepepo-3anaqHoli okpanHE Cu6up 
PM maTPopMbI AO nocieqHero BpeMeHH U30OHIOBasIa HETOUHOCTAMM MH yCuOB- 
icTaMu. B cnoxkuBulelica Ha OCHOBaHMH pabot HopuabceKoro ropHo-Merayp 
4eckoro KOMOHHaTa Cxeme cTpaturpadun (IO. M. Weinmann, 1944; A. E. Bo- 
ios WT’. I. Moop, 1947; T. I]. Macnop, 1946—1956 rr.; H. H. Ypsanues, 
00—1956 rr., H Ap.) Obi BbIZemeHO 14 cBuT, MO1OxKeHHe KOTOPHIX B paspese 
| PaspO3HEHHbIM COOPaM MaJIeCOHTOJOrMYeCKHX OCTATKOB OMNpeleAOCb C TOU- 
CTbIO JO oTJe0B cucrem (1,?,4). Co BpemeHeM 9Ta CXeMa CTasla MCHBITLIBaTb 
usuc KaK B CHJy HefocraTouHoro dbayHucTHyecKkoro O6O0CHOBaHUA, TaK U 
IeEICTBHe HEyBASKH C COBPCMeCHHBIMH CTpaTurpadwyeckKHMH CXe€MaMH JIA Apy- 
X yactei CuOupcKoi maaropmpr (°). 

B 1955—1957 rr. aBropbl npou3Bemu nmocnoHHOe H3yyeHve pa3pe3s0B HHXK- 
ro H cpeflHero najeo30a B HopuabeKom patione. B pe3ybtate 9TOH padoTbl 
onpefemeHuA OKOO 300 BHAOB UCKOMaeMbIX Oba COCTaBJIeHa HMKeCIeLyIC- 
if CTpaTHrpaduyeckan cxema. 

B ocHopaHun pa3pe3a (p. [pemaka) slexKaT Oypo-KpacHble H KOPHUHeBLIe PIH- 
CTbIe H3BeECTHAKH (50 M), KOTOPble BDIIIIe CMEHAIOTCH CePbIMH BOJOPOCJIeBbIMU 
BeCTHAKaMH (60 M). B HuxkHeH YaCTH MauKH CePpbIX H3BECTHAKOB HaliJeHbl 
unoOuTHt Anomocarina sp. indet., Solenopleurasp., Dorypyge sp. indet., 
ntropleura sp. (onpeyenenue K. K. Jlemoxujoza ui H. II. Jlasapenko), yKa- 
Balolulwe Ha CpeyHHH KeMOpHH. 

Bpnuenexkaulad 4acTb paspe3a MomlHocTbIO 200 M cCKpbiTa NO YeTBePTHYHbIMA 
ljowKenusAMU. B coceyuem paiione, Ha pp. Top6uaunn—Ky.iomOe, 9TOMy HH- 
Bay COOTBETCTBYeT Mauka 3eJIeHO-CepbIX TIMHUCTbIX U3BeCTHAKOB (190 m) 
puno6utamu Coosia sp. (onpeyemenue H. I]. Jlasapenko), ykasbiBatollumu 
[pec6axckuli apyc BepxHero KemOpua (B. A. Mapkosckui H Jp., 1958). 
Cneqyrouwe mo Bo3pacTy OTOxKeHHA BcKppITH pp. Uonko, Moxytel, Hux- 
{ TeveHveM p. OMHyTax H Ap. Buusy 1exUT TOMA CepO-3eCHbIX [IMHUCTHIX 
eCTHAKOB C MpHMecbIO ameBputa to 20—25% (600 M), Ha Hei Tova CepEIx 
(HHCTEIX U3BECTHAKOB, PHTMMYHO MePeCJOCHHDIX TEMHO-CePbIMH H YCPHBIMH 
) M); KOIMYeCTBO aJIeBPHTOBOFO MaTepHala B HUX MOCTHTaeT 10—15%. B no- 
aX BCTpeyaiOTCA 3HAKH BOMIHOBOM PxAOU, MOMMTOHDI YCbIXaHMA, MCeBLOMOPHosbI 
rayiuTy, Mex(bopMallHOHHble KOHTVJIOMepaTHl, CTHJIOJIMTHI, MOABOAHOOMOMI3- 
ble TEKCTYPbI, a CPC OpraHMyecKHX OCTAaTKOB OpaxHonosbl Eoorthis texana 
alc.), Huenella texana Walc. (onpeyenenue O. H. Angpeesoli), TpAN06uTEI 
jandaspis kujandensis Ivschin, Kingstonia sp., Neoaldanaspis aff. arcti- 
Las., Kazelia norilica Las., Irvingella norilica Las. (ompeqesenna H. ITI. Jla- 
eHKO), Mey3br Brooksella octolobata sp. N., B. multilobata sp. n., 
llites cambrius sp. n., Asterocites sp., (uuonoAbl Opabinia norilica 
n., UW OCTaTKM WLeTHHKOHOTUX YepBei Canadia Wale. (ompeqeeHua aBTo- 
). IT. A. Tlonakxosoi B 6a3asIbHbIX TOPH30HTAaxX HaneHbl TpunobuTEl Glypa- 
359 


gnostus reticulatus (Ang.), Acrocephalites sp. n., Olenaspella sp.,aB caME 
MOJIOAbIX COAX — OTMeYaTKH XMTOHHI. 

Yka3aHHblii KOMMJICKC HCKOMAeMBIX COMOCTABJIAeCTCA C CeBEPO-aMepUKaHCKH. 
XapaKTepHbIM Jia (PpaHKoHcKoro Apyca TuxooKeaHckol NpOBUHIMH. Ocajlk 
3aKl0ualolle 9TH OCTaTKH, JocruratoT 1000 M MouLHOCTH. 

Paspe3 KeMOpHlicKUX OTOXKeHM 3aBeplllaeTcA NayKoH mlepeMexK aroun xt 
KPaCHO-KOPH4HeBBIX M TOuTyOOBaTO-CepbIX TVIMHMCTIX MH JOMOMATH3HPOBaHHE 
usBecTHAKoB (100 M) c BogxopocuisMu HM Opaxuonogamn (Billingsella sp.). Ip’ 
3HaKH MeJIKOBOAHOCTH pa3BHTbl B 9THX OOPaSOBaHHAX CHJIbHee, UCM HHXKE } 
paspesy. JIurooruuecku M M0 MOslOx%KeHMIO B paspese STH OCaZKM OTBeUaF 
TPCMMUJIbOHCKOMY ApyCy CeBepO-aMepHKaHCKOH nyaTPOpMb! WAH CaMbIM Be 
XaM BepXHero KeMOpHA. * 

Jipesuelimue oTs0xKeHHA OPAOBUKa B CpesHeM TeyeHHH p. OMHyTax ex: 
corjlaCHO Ha KpaCHOLBeTHbIX MOposaX TPeMMUIbO. ITO *ReJITble, AeJITO-cept 
H Cepble JOJOMUTHI H PIMHUCTbIe JOJOMATH3HPOBaHHble H3BeCTHAKH C MpHMeCE 
aJICBPHTOBbIX YaCTHI, TPellMHaMM yCbIXaHHA, BOMHOMpHOOHHOM pxObIO, CII 
JaMU JICMAHbIX KPUCTAaJJIOB, KOHTIOMepaTaMH HM HeporiudaMu pasMblBa, C BOT 
pocleBbIMH nmocTpoikamu. OpraHMyueckue ocTaTKH lpefcTaBjleHbl Opaxuonoy 
mu Finkelnburgia sp. (ompefenenue O. H. AnypeeBol), OO60MKH KOTOpE 
MeCTA@MH COCTABJIAIOT MPOCMOM TOJMLHHOM B HECKOJIbKO CaHTHMeTPOB. OTH OTJI 
XKCHHA, MOULHOCTbIO 75 M, BbIMeAIOTCA B YCTb-KYTCKHH Apyc HMKHeETO OPJOB 
Ka. BepxHaa rpaHulla apyca mpopogutcs mo mosBaeHuIo racrponog Archini 
cella sp. (3). | 

Boe Ha p. Omuytax, Uonxo, Moxkyrelt u Ap. exKUT TOJIMLa *KeJTHIX Kel 
TO-CepbIX JOJIOMMTOB C MpOCOAMM TJIMHHCTbIX H3BeCTHAKOB. B mopoyax ¢ 
10 no 40% reppurenHoli npumecu, MHOrooOpa3Hble MpH3HaKH MeJIKOBOJbA, B 
jopocmepbie nocrpoliku. B 6a3abHbIX TOPH3OHTAX TOJILM HaleHbl racrponoy 
Archinacella sp. u Palaeacmea sp. (ompegenenue B. A. BoctoxoBoii), B Bep: 
HUX — Opaxuonogp Angarella sp. (onpegenenne O. H. Anmpeepon), B cpeaHé 
yacTH BcTpeyaiorca HayTHmougzeu Protocycloceras sp. u Protocameroceras $s) 
(xommekuna A. B. Makcygopa, ompegenenue 3. I. Banamosa). Toma ume’ 
mMoulHocTb 400 M H npecTaBsIneT UYHbCKHH Apyc HwxKHerO OpsoBuKa. B e' 
BePXHHX TOPH30HTaX UacTbl JeneliKOOOpasHble KOHKpellHu choctbopuToB (} 
20 cM, B (HWaMeTpe), CTA%KCHHA TlayKOHHTa MU KpeMHeH. 

Benue Ha p. OMHYyTax MOCeLOBAaTeIbHO 3asleraloT KpaCHO-KOPpHUHEBBIe u 6 
pble JONOMUTH3MpOBaHHble TIMHUCTbIE MSBECTHAKH KPHBOMYIKOFO spyca cpe 
HerO OPNOBHKa C MPOCMOAMM 3eICHO-2%KEJITHIX TIMHUMCTbIX JOJIOMUTOB H M3BeC 
KOBO-JJOJIOMMTOBbIX aprusmutToB. B ucroKax pyubs Cuexuoro IT. A. Tlonak 
BOM Halifenbl Opaxuonosb Planidorsa sp., Rafinesquina sp., Apomatella p 
regrina Andr. (ompezenenua O. H. Axnypeesoii). NlomHaa momjHoctbh 3TUX O 
JOXKeHHH BCKpbITa cKBaxkuHOH C-1, B KoTOpoli ona ocruraer 250 M (B HHT: 
Basle riyOuH 871—621 M); paspes sfecb mpefCTaBseH MeCTPOWBeTHBIMH (3e71 
HbIMH, WOKOsaHO-OypbIMH, KpaCHBbIMH, CPPHOMeTOBLIMM HM NATHMCTHIMH) TVIMH! 
CTbIMM H3BECTHAKAMH M MepreJiAMM C MpOCMOAMM aHTugputa u runca. B paiior 
p. Umanrgpl B STHX OTMOXKeHHAX HaliJeHbI ocTaTKu ocrpakog Laccoprimit 
cf. mediocre V. Ivan. (in coll.), Egorella defecta V. Ivan. (in coll.), E. cf. cor 
plaeta V. Ivan. (in coll.) (onpezerenua A. ®. A6ymmuxk); Mutanku Pachydicti 
sp., Rhinidictya sp., Batostoma sp., Lioclema sp. (onpegenenua JI. B. Hex 
powesol). Ocayqku uHorga cdoctbaTusupoBaHbl. 

B paiione p. Umanrgni, pple necrpolperHblx MOpog KPHBOWYyIKoro apyc 
ckBaxuHamu MM-24 u MM-33 pckppirbl cepble U3BECTKOBO-IIMHUCTHIe Can 
MH TJIMHHCTbI€ HM3BECTHAKH, YePHbIe H3BECTHAKH WM OPraHOreHHble U3BeCTHAI 
c Opaxuonoyamu Camarotoechia sp., Rafinesquina sp. (onpenenenua O. H. A 
Apeesol), TpunoGuramu Isalaux stricta Kram. (ompegenenue 3. A. Maxcnm 
Boi), KpwHonyeamu Pentagonociclicus imangdaensis sp. n. (ompeyqeeH: 
Baie Exnremmesoli), ocrpakoyamu Glandites cf. bulbosus V. Ivan. (in coll. 
Costoprimites tetillis V. Ivan. (in coll.), Jonesites oblignus V. Ivan. (in col 
(onpeqenenua A. ©. AG6ymuxk). Mopogn mpexcrapasior manra3elicknii Ap’ 
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(Hero OpdoBuka. Ero MouHocrb m0 ckBaxnHe MM-33 pocturaer 44 M (B HH- 
Bae rayOun 169—125 m), a no cKkBaxune MM-24 37 m (B unteppane 378— 
DM). Ocadku oOmbHbI PoctbopuToBLIMM KOHKpenMaAME. 
Ha Manraselickom sapyce mexkatT ocaqKM cpefHero saHyoBepu. Cpequny 
Abapyc BCKpbIT CkBaxKHHOK MM-24 B unteppane 345—260 m (85 Mm) u mper- 
BUH TOJMEH TEMHO-CePbIX HW YEPHbIX H3BECTKOBO-FIMHUCTEIX CAaHUeB C rpali- 
iuTamu Diversograptus fimbriatus (Nich.), Petalolithus sp., Pernerogra- 
US Sp. B HWKHUX ropusoHTax uM Pristiograptus ex gr. gregarius (Lapw.), Ra- 
rites longispinus Perner, Demirastrites ex gr. triangulatus Harkness (ompe-. 
euua A. M. O6yta)B Bepxuux. B cambix 2pepHux cox (9 M) Bcrpeuatorca 
antouuTbl Diplograptus sp. indet., Koroppie, mo mHeHuIo A. M. O6yrTa, Ha- 
MMHaloT (POPMbI NO3AHElt YacTH HMKHETO Wan AOBepu. Bepxuulinoxbsapyc swaH- 
BepH B MHTepBane 260—225 M npescTaBseH YepHbIMM H3BeECTKOBO-FIMHHCTHIMU. 
aHlaMH c rpantomutamu Diplograptus térnquisti (E.-W.), Camptograptus. 
., Pristiograptus concinnus (Lapw.), Pseudoclimacograptus sp., Hedrograp- 
is sp., Climacograptus sp., Monograptus aff. lobiferus (M’Coy), Pernerograp- 
saff. differensis Tornq. (onpegenenua A.M. O6yrta),aB untepBase 225—140 
iB BePXHeM TeYeHHH p. OMHyTax — cepbIMH HM 3eeCHOBATO-CepbIMH H3BECTHA- 
(MM C MHOFOUHCJICHHBIMH HM pasHooOpasHbiMu Opaxuonogamu Meristina lacrima. 
ikif., Lissatrypa(?) sp., Parmorthis neocrassa Nikif. u gp. onpeyenenua 
MW. Huxudoposoli), ocrpakogamu Thrallella alveolata Abusch., Sibiritia sp. n. 
mpeenenua A. ®, AGyumx), tTpuno6utamu Illaenus cf. thomsoni Salter 
mpegenenua 3. A. Maxcumosoli), Kopamuamu Favosites favosus (Goldf.), 
ultisolenia formosa Sok. var. n. (onpeyeseuua M. A. CmupHosoii), HayTH0- 
leAMH, racTpomogqaMv, MUaHKaMH, KPWHOMAeAMH MT. QZ. | 

HwxkHuH nowbaApyc BeHsOKa BCKPbIT CKBaxkHHOK MM-24 B uytreppane 140— 
2M MB paspese p. OMHyTax. OTO 3e1eHOBaTO-cepble H Cepble rMMHUCTHIe H3BECT- 
HKM C OOMMMeM Opaxvonog Meristina sp., Rhipidomella sp. Atrypa reticu- 
iris I. (ompeqenenua O. WM. Huxudoposok), ocrpaxog Beyrichia quadri- 
nuta Abusch., Sibiritia kotelnyensis (Toll.) (ompeqenenua A. ®. A6y- 
MK), TpHmo06uToB Unguloproetus pulcher sp. n. (ompegenenua 3. A. Maxcu- 
DBOH) HT. Jl., a TaKX%KE BOJOPOCMeBLIX O6Pa3z0BaHHH. 
Bepxuui nogbapyc BeHoKa Ha p. Omuytax (200 mM) npefcTaBjeH cepbimMn 
TaHOreHHbIMH MW BOMOPOCMeBbIMM H3BeECTHAKAMM C KOpassamu Favosites ken- 
occsis Ozaki., F. hisingeri M. Edw. et H. (ompegenenua M. A. Cmupuo- 
ito ctpomatonopamu Labechia norilskensis sp. n., Clathrodictyon cylin- 


iforme Riab. (onpenenenua H. A. ®uneposoii), Gpaxuonogamu Schelwinella 
adialis Andr., Leptaena sp. (onpegenenua O. MW. Huxudoposoi), Hayruno- 
eamu Armenoceras bachtense Bal., Michelinoceras cf. michelini Barr. (ompe- 
net 3. T. Banamopa), KpwuHoufeamu Pentagonociclicus subophiuroides. 
lt. (onpeqenenua P. C. Exrpmmesof), racrponogamu Poleumita globosum 
chl. u ap. (onpenenenua B. A. BocroKosoi). 

Huxunii noxbapyc ya0Ba B paione p. MMaxrgpl exuT Cormacno Ha Mo- 
olaX BeHJOKa. STO cepble H riMHUcTbIe usBecTHAKH (80 M) c Opaxvonotamu 
rotathyris sp. (onpeqenenua O. MU. Huxucoposoit), kopasiamu Favosites aff. 
rbesi M. Edw. et H., ocrpaxozamu Herrmannina cf. moieronensis Abusch. 
mpeyenenua A. ©. AOymiuk) HM SBpHNTepuaMu. — 

Bepxuuii noypapyc wyasoza BcKpbir cKBaxkuHol Ne 923 B untepBane 653— 
13 m; 9To — cepble JOMOMUTHI M PIMHUCTbIe NOJOMUTHCTHIe W3BECTHAKH C Mpo- 
OAM THIICa H AHTHLpUTa MoUHOCTHIO LO 3—5 M. 

Ha BepXHeM slyQoBe CormacHo JlexKaT 3eeHble, KOPHYHeBbIe H Cepble TIH- 
HCTbI€ HSBECTHAKU M MepresH %KeMMHCKOFO APyCa HWKHETO MCBOHA C OCTATKAMH 
aHIMpHBIX pbIG Cyathaspis(?) miroschnikovi sp. n. (onpegenenue JI. B. O6- 
ydepa) HC MPOCAOAMM VM MOULHBIMM 3alexKaMM THNCa M anruApHTa. MourHoctp: 
pyca mo ckBaxkuHe 370—240 M. 

Ko6meHuckH aApyc HWKHeroO JeBOHa MpeACTaBJICH SCMCHBIMM, CePPIMH, KO- 
WUHEBLIMA H TATHUCTSIMM aprHuHTaMu C OOJOMKaMH — pbiO Porolepis sp.,. 
utoranaspis sp., Siberiaspis plana Obr., Menneraspis sp. (onpenenenns 
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Jl. B. Odpyuepa) u ocrpakogamu Ctenobolbina aff. tomchumyschensis Pole: 
(onpegeienua E. H. Momenosoli). Stu oTmoxeHNA, YacTo ociaTHsHpOBaHHbl 
BCKPBITbI CKBaxKUHAaMU Ne 656, 923, 375 u T. J., B KOTOPbIX HX MOLHOCTb OCT: 
raeT 75 M. 

SiiderbcKuli apye cpefquHero eBoHa pescTaBJIeH PHTMHYHO MepecslanBak 
UIHMUCH 3eJICHO-CepbIMH, KOPHUHEBbIMH, MATHHCTbIMH M CePbIMH apTHJJIMTaM! 
auleBPOMMTAaMH HM MecuaHucTHIMH clanuamuc Atrypa tubaecostata Paek., Anopl 
sibirica sp. n. (onpegenensua H. A. Pxkoncunyxonw u C. B. UepKecozon 
octaTKaMu apTpoyup u Onchus sp. (ompegzenenua J. B. O6pyuesa). Ilopoy 
cHuIbHO cocaTu3sHpoBaHb!. MoulHocTb Apyca B pa3IMUHbIX cKBaxkNHaX 140- 
170 M. 

Kuserckuit aApyc mpecTaBsieH 3eJICHbIMM, BHINHeBO-KpaCHbIMH, CepbIN 
W MATHMCTBIMM MepresAMU, TIMHMCTEIMM CaHWaMH W aJleBpOMTaMu Cc OpaxH 
nogamu Emanuella subumbona Hall. Hau6onee nomHo ero OTMO%KeHHA BCKPBIT 
cKBaxkuHon M-9, B koropo ux MouLHOcTb JocTuraer 130 M. 

@panckult Apyc BepXHero JeBoHa OOHAaxKeH B palioHe pyfHuKa Kowaproi 
Oro cepble H TeMHO-cepble H3BECTHAKH HM JOJIOMUTHI c OcTpakoyamu Entom 
serratostriata Sandb. u 6paxuonogamnu Atrypa ex gr. aspera Schl. (onpeyenenr 
C. B. Uepxecosoit). MouHoctb oTaoxKeHu — 100 mM. 

@MamMeHcKHli aApyc B pa3pe3e oTcyTcTByeT. Ha dpanHcKHX JOJOMUMTaX Ff 
p. Konaprou jexKUT TOILa TEMHO-CepbIX, YEPHBIX H CepbIX H3BecTHAKOB (100 1 
co Spirifer tornacensis Kon. (onpegenenue [. E. Uepuaxa), Rugosohonetes ¢€ 
gr. hardrensis (Phill.) (ompegenenne A. H. CoxonbcKon) uv ApyrumMu dopmami. 
yKa3bIBalOllMMH Ha TYPHelicku aApyc HW KHero KapOoHa. B ocHOBaHHU H3Bi 
CTHAKOB MMeeTCA COM KOHTIOMepata. 

Boe 3aeraerT KOHTHHEHTaIbHad TYHryccKas cepua. 

YkKa3aHHble B UYHbCKOM, KPHBOJIYILKOM, KOOJICHICKOM HM 2HesbCKOM Ap) 
cax cpocctboputrbt paHee B HopubcKom palioHe u3BecTHbI He OblmH. Oco6eHk, 
oOpalllaoT Ha ceOA BHUMAaHHe (PocopHnTH! AeBOHA: MOMJHOCTb MayeK, OOorall[el 
HbIX (octboputom, 15—20 mM, npuyuem cogepxKaHHe PO, B 9THX NauKax JOCTI 
raet 15—21%. . 

B HepacTBOpHMbIX OCTaTKaX M3 MOpok %*KelMHcKoro u sdembeKOrO Apycc 
OOHapyKeHbI OGJIOMKH BYJKaHWyecKoro cTeKla H 2d:dy3HBHbIX MOpoOA, WoO cu 
nOp OTMeuaBIUINecA B eBoHe CuOupckolt NaTPOpMb! TObKO “3 Oaccelina Bumo: 


Hay4Ho-uccieqoBaTesIbCK Hit Tlocrymuuio 
YHCTHTYT reomorHH ApKTHKH 22 1 1959 
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Horaagn Akagemun nayr CCCP 
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TEOJOIH fl 


B. H. OPJIOB 


O MAKCHMAJIBHOM YETBEPTHUHOM OJIEQEHEHHU 
3AMAJIHO-CHBMPCKOM HH3MEHHOCTH 


(ITpedcmaeaeno axademuxom JI. H. Illep6axoeeim 8 XII 1958) 


BonpocaM yerBepTuyHoro oneqeHeHuA CuOupu, u Sanaqno-Cu6upcKoli Hu3- 
CHHOCTH B YaCTHOCTH, MOCBALLeHO HeMasio ucceqoBaHul ((7,°,°,2°) u ap.), B pe- 
YAbTaTe KOTOPbIX CO*KUMOCh ONpeMeeHHOe MpeAcTaBseHHe: OGOACTH pasBuTUuA 
€TBEPTHYHOTO OJIeMeCHCHUA JOJKHbI OPaHHUMBAaTbCA TeEMM TeppuTOPHAMH, Ha 
OTOPbIX COXPaHHJIHCb JICHHKOBbIe OTJIOXKeHHA (MOPEHBI). 

- B 3TOM OTHOLICHHN COX%KHO OGcTOUT Jeo B SanagHo-Cu6upcKoli Hu3MeH- 
OcTH. Pbixsble YeETBEPTHUHbIe OTJIOMKeHHA, MpeAcTaBJIeHHbIe OcaKaMH HWK- 
efO, CpeAHero, BepXHero MH COBPeMeHHOYO OTAEN0B, WIMpOKO pa3BUTbI B Mpese- 
ax BceH Hu8MeHHOcTH. MakcuMaJbHble TOM UX MpHypoueHb! k Jenmpeccusm; 
He 11peeJ10B WempeccHH OHH UMelOT HeOOJIbINY!IO MOLLHOCTD. 

_ Mopeuupie oTs0x%KeHHA, XOJIMMCTO-MOpeHHEIii HW O30BbIi pembe) syle Bcero 
OXpaHWicHd Ha CeBepe HH3MeHHOCTH, B OOACTH MocneqHeroO 3bIPAHCKOrO Ove- 
ieHenua A. A. S3emuos (°). 

_ Mopenuple oTs1ox%KeHHA, HMEIOULHe OTHOCHTEIbHO YOBJIETBOPHTEJIbHY!O CO- 
|PaHHOCTb, omucaHbl Ha Bax-Ta30BcKOM Mexjlypeube, B HH30BbaAx Mproiua 
2. Camaposo), B Gacceline pp. bombmoro fOrana (y Eytckux) u Cepepuoli Cocs- 
bt (JItonum-Bop, Ycrs-Tancyli, Bepxopba p. Tancya u Mano Cocpspi), B mpe- 
egax Myxxuuckoro Ypasa u CocppuHbix rop, a TakxKe HW B APYrUX CeBepHbIX pali- 
HaX HM3MeHHOCTH. 

TOxkHee XOJIMHCTO-MOpeHHbIle OTJIOXKCHHA MMEIOT BECbMa IWIOXyIO COXpaH- 
coctb. He cospceM mpaBuJibHble Mameoreorpaduyeckue MOCTPOeHHA MCTOPHH ueT- 
epTHYHOrO MepvoOsa JIA MHOTMX paliOHOB HH3MeHHOCTH OTPHUaTeIbHO CKasa- 
HCb Ha MPOBOAMMbIX reolorMyecKHX M TeoMopdosiormyecKux padorax. 

Aspooromatepuabl, KapTorpadwueckwe KPYMHOMACIITaOHble CBOLKH, 
(OBbI ~MeTOX WIMPOKOrO KOMIJIEKCHOFO H3yYeHHA MpHPOAHbIX yCOBMH Bcel 
M3MCHHOCTH HM MOJIeBbIe HaGOJIOJCHUA 3aCTABJIAIOT BbICKa3aTb MBICJIb O IIPOBe- 
CHUM NOMOHUTCIbHBIX CMeWUMaIbHbIX HCCIeOBAHHH CuIeMyIOUIMX PpavOHoB, 
ye, NO HalIMM MaTepMasaM, pacMoJiarajoTcA PpAbI pasMbITbIX H YaCTHYHO CO- 
PaHMBUINXCH XOJIMMCTO-MOpeHHBIX oTJOxKeHUH. K HUM, B NepBylo ouepeyb, 
netyer OTHeCTH pavonbl BepxoBui p. Autblk, Mexgypewe Baran u Mmuma 
ia wupote cena. Hos. Antrya — Bukys0Bo, B BepXOBbxX Ppp. Masbti u Bowb- 
10% Aes, Mexyypeube Kern u ee npasoro mpuToKa Op.ioBkH, B leHTpe CauIbIM- 
Koro 6oloTa — ypouume TIlayp, Ha mpaBoOepexbe Pp. Kouybl 4 B palioue 
3. Jieymmuckui Tyan. 

Ecaiu B MpOUlIOM ceBepHble paiOHbl HH3MCHHOCTH NOJBeprasHcbh OvleqeHe- 
M10, a STO YXKE ABIACTCH MOKA3AHHbIM, 3HAYHT KPOME MIPAMBIX CJIEQOB Je MHH- 
OBOit JEATCbHOCTH JOJMKHbI COXPaHUTbCA B MpeesaxX HASMECHHOCTH KOCBCHHBIC 
oKagaTenu. TaKHMM MoKa3aTeIAMM ABJIAIOTCH: a) PpHBHbIM pembe, 6) JOWMHBI 
PeBHero cTOKa, B) 6e303epHble MOJIOCb! Ha HA3MeHHOCTH B PaHOHAaX JVIMTCJIb- 
Of Je@HUKOBOH aKKyMYJIAWMH, T) MOpoOrHA PeUHBIX JOH, i) HamMune 
nejoB BeuHOM Mep3uoTbI Ha wore SanaqHoH CuOupu u Ha ceBepe Kas3axctana 


| MHOrHe Jpyrue. 
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i WMA TpHB- 
“Ha HM3MeHHOCTH HaMeyaeTCA TPH NOoACA paHOHOB pacnpocTpaHeH Pp 


bid — Me€Hb? 
Horo pesbeda. lOxubI — Cc KilacchueCKMMH cpopMaMH. wm Scie 
Mi 10 pasMepaM, CHJIbHO 3aMaCKHPOBaH TOpd@AHuKaMH en ee 
C THTCJIbHOCTbIO H CHJIBHO Ppa3MBbIT. K cepepHomy mosicy Mbl 
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Puc. 1. CxemaTuyecKkai KapTa MaKCHMaJIbHOrO YeTBepTHYHOTO OvleqeHeHuA Sanazro-Cu6ug 

CKOH HH3M€HHOCTH. J — XOJIMHCTO-MOpeHHbI€ OTNOKeHUA, 2 — paloHbl C TPHBHBIM perbedo 

MW C MEXKTPHBHBIMH NOHWKEHHAMH (4 — XOpolllo orpaHHuenbl, 6 — rpaHuubl HeyeTKue), 3 — paiic 

HBI C JIOHHBIM pebedom, 4 — JIOWMHbI ApeBHero cToKa, 5 — 10x%KHad TpaHulla MaKcuMasbHOr 

YeETBEPTHYHOTO O/IeCHCHHA HHS3MeHHOCTH MO freomoro-reomopPosorMyeckuM Matepmasan 

6 — 1oxKHadt PpaHulla MaKCMMaJIbHOrO YeTBEPTHYHOTO OeEqeHeHHA SatayHo-CuOupcKol HH3MeI 
HocTH, 7 — KambillmoBckHit wor 


paciipocTpaHeHus TpMBHOTO pesbeda: a) Ha Aran-Bax-Tasopckom u 6) Ha Ta: 
TypyxaHckoM Mexkjypeubax. Ha ceBepo-3anaye HUS3MeCHHOCTH rpuBbI npeycrat 
JIGHbI BECbMa cy1a6o. 

JIoumMHEI ApeBHero cTOKa pacmpocrpaHeHb! npeMMylecTBeHHO B Tpex pai 
OHaX HH3MCHHOCTH: Ha loro-BocToKe (KywyHya, Bapada), Ha O6n-Enucelicxo 
Boyopasgee (Kerb-Kacckas, Tatiqyruuckas, Bepxunerbimckas u Ap.), Ha O61 
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| PTBILICKOM Mexypeube (Uy3uK-IlapaOenbcxas, Bepxueioranckas, Cpeque- 
TaHcKad JIOWMHbI), Ha Ta3-EnncelickomM Mexkyypeube, rye onH onMCaHB 
. A. 3emmospm (°). Onn Berpesaiorca TakxKe HW B 3alaqHom ceKTope HH3- 
HHOCTH. 

JIouMHb! ApeBHero cToKa OOpasoBaHch B OOMaCTHX aKTUBHO JelicTBy10- 
“AX KpaeB JI€QHMKa WM CYKMIM MeCTaMM CTOKa TaJIbIX JI€QHHKOBBIX BOL u 
€BHHX PeK, Me€PpeCHOCHBUIMX BOY M3 COCceAHHX PalioHOB B Mpeyebl HH3MeH- 
OcTH. 
O6sacTH aKTHBHO JelicTBylollero seqHHKa OTMMUAIOTCH XOJIMUCTO-MOpeH- 
DIMM, OSOBLIMM rpAaMu, JIOWMHaMM ApeBHero cToKa Hu Ap. B sonax, pacnouo- 
CHHBIX BOJIM3H AKTHBHOM JeATeJIbHOCTH JeQHHKAa MPH COOTBETCTBYIOMLUX yCu0- 
AX KJIMMaTa, Hapay c aKKyMYJIAWMel OOOMOUHOTO MaTepuana (3aH,pbl) 
HOOLaOCcb +aKTHBHOe M€peBeBaHHe PPIXJIbIX OTAOKEHHH, (opMUpoBaHHe 
4B WM MeXIpHBHbIX NOHWKeHHE. 

IIpu usy4eHuM O3ePHbIX KOTJIOBMH MU XapakTepa o3ep S3anaqHo-Cu6upcKoli 
juasMeHHocTn I’. JI. Puxrep ("°) Bpiqemua mosocbl co cao osepHocrbio cperH 
MIOWHbIX 3a00JIOUCHHBIX MaCCHBOB. OHM NpOTArMBaloTCHA IMpOKMMM NoOCcaMu 
3allajla Ha BOCTOK (OcOOeHHO Ha re JIeCHOM 30HbI, 10x%KHee LNMPOTHOFO OTPe3ka 
iomMHbI Mprpiuia). 
Ilo HauwIMM MaTepHaJlaM, B ipeJesbHO paBHHHHbIX paionax, rye WuTeTbHOe 
PEMA MpOHCXOLMJIa AKKYMY AWWA PbIXJIbIX OTMOKeHMH, ObWIM CO3aHbl Kakue- 
0, MyCTb JlaxKe OYEHb HeOOJIbUIMe, OTHOCHTEJIbHbIC MPeBbILIeEHHA C pesbedom, 
arOMpHATHIM ja POPMHPOBAHUA OZePHEIX KOTAOBMH. OgHaKO JaxKe BecbMa 
(aO€ BbICOTHOe TOCMOACTBO MECTHOCTH 3€Cb MPHBOAMT K CepbesHol u ObicTpoli 
‘epecrpolike rusporpaduyeckol ceru, B TOM UNCJIe H OOWIMPHBIX MeJIKOBOJHBIX 
sep *. Onu mMouyuaioT MpeHMyllecTBeHHOe NosoxwKeHve IA ciycka Bog. Bno- 
JI€CTBUM BCA MIOWakb AKKYMYJIAWMUM MOra ObITb 3aHATAa OosOTAaMH. 
 MuorouncieHHble peyHble JOJIMHbI COBpeMeHHBIX PeK HH3MeHHOCTH yuHacue- 
oBaHbI. Mau oH MpHypOueHbI K HECOH3MePHMO BeJIMKHM JIOWIHHaM J[peBHero 
ToKa (BapHayvika, Kerb, Kac, Ilaiayruua u ap.) uM ca60 pasBUTbI M no_Yep- 
‘MBalOT PaCMOJIOKeHHeE XOJIMMCTO-MOPeHHBIX MH O30BbIX TPA (Ha CeBepO-BO- 
TOKe HH3MeHHOCTH). 
— Koxcurypalua coppeMeHublx JouHH Oou u Uprenua onpegzenena ueTBepTuy- 
[bIM OJIEeHeCHHeM HU3MeHHOCTH. Ha HH3MeHHOCTH MOKHO HaMeTHTb [Be WIM are 
PH KPYNHbIX 9NOXM Mepecrpoku ruqporpaduyeckol cerTu: a) JIOWMHEI [pes- 
ero croka Kysyugpi 4 Bapa6pl B 9NOXY MAKCHMAJIbHO"O OJIeeCHeEHHA BHIBONMIU 
WITaHcKO-lIpao6cKkHe BOLI B OacceiH Mprpmua, KoTopblli BMOCe,CTBHM MOJy- 
(JI CAMOCTOATEIbHOCTb; 6) OTCTYNHBIIMH Ha ceBep KpaH JleqHHKa OOecneun 
OUJIbHBIM CTOK eHHcelickux Box mo Kac-Kercxon, Tpm-IlaizyruncKoh u mpy- 
MM JIOULMHaM B OacceHH O6u; oe eHeHHeM ObIJIM BbISBAaHbI WIHPOTHble MOBOPOTHI 
IpTpiuia u O6u; B) Ha MOcMeHUX CTaMAX CYUWIECTBOBaHHMA JIEQHAKOBbIM MOKPOB 
mocoOcTBoBadl MepeBosly eHucelicKHX BOX B OacceHH Ta3a; B 3anaqHOH novo- 
MHe HU3MeHHOCTH Mpeobslalal MpeMMYMeCTBeHHbIM CTOK TaJIbIX BO]. 

Crok BOJ, H3 OOWIMPHbIX Goee WPeBHUX MPHJIeQHMKOBBIX O3eP OCYMLECTBIANICA 
a wor mo nepeyryOeHHoH To6ono-Y6arancKoH Jouune (”). 

Pa3BuTHe B ueTBepTHUHOe BpeMs Ha tore SanagHol CuOupu u Ha ceBepe Ka- 
aXcTaHa BeYHOH Mep3JIOTHI, a CIEMOBaTeJIbHO M BCerO KOMIMJIeKCa ABJICHHM, C Het 
BASAHHbIX, MOXKET ObITb OObACHEHO MPHCYTCTBHEM Ha NPOTHKeHHM VIMTeJIb- 
OrO BpeMeHUM BOM3H STHX PalioHOB KPyMHbIX MACCHBOB JIb/la M COOTBETCTBYIO- 
[MMM KJIMMaTHuecKuMu ycoBiamn (+,*,°,°*). : 

Ha ocnose o6uIMpHoro MaTepHasla O MpxAMOH H KOCBeCHHOM JeATe/IbHOCTH 
PeBHEFO OJIENCHCHUA MPeACTaBJIAeCTCA BOSMO2KHBIM, MPHCOCLMHAACh K BbIBOaM 
Kayqemukos V1. II. Tepacumopa u B. A. OdpyyeBa, MpoBecTH rpaHully Makcu- 
AIbHOFO YeTBePTHUHOFO OseeHeHUA HH3MeHHOCTH OT paiiona r. Cepopa (mM 
€CKOJIbKO 1ox%KHee ero — mo Matepnauam C. IP. Boua un H. UW. Kpacuosa) ua toro- 
OcTOK, ceBepHee c. [OpruucKoe, u Aaee — Ha BOCTOK Yepes pation r. Tapp, 


* Ty6oxue osepa B Mpegenax WH3MeHHOCTH MpHypOveHbl K JIOMLMHAM APCBHETO CTOKA. 
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K HH30BbaM pekH Uy.sipim. Ha O6b-ExucelickoM Mexypeube JIA MpoBeeHus 
rpaHUllbl MMEIOTCA MOKa C/1a60 M3YYeHHbIe KOHCYHO-MOpeHHble OOPasoBaHHA He 
Mexkylypeube Keru uw ee mpaBporo mpuToKa — OpuvioBkv. 3yecb rpaHuila Oesy: 
CJIOBHO JOJKHa MpOXOJUTb ropa3o loxKHee YeM ee MPOBOMJIH paHee. 


VMuctutyT reorpapun Tlocrymus1o 
AkajlemHu Hayk CCCP 2 XII 1958 
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rEOQJIOTH 


B. T. PHXTEP 


HEKOTOPbIE 4EPTbI COBPEMEHHOM TEKTOHHKU 
BMAJMHbI KACNMAMCKOrO MOPS 


(ITpedcmaeaeno axademuxom A. A. [pueopoeseim 24 I 1959) 


Hsyuenne HoBelilMx M COBPeCMCHHBIX TEKTOHHYECKUX ABHKEHULi B Mpeqestax 

anuubt Kacnuiickoro Mops HavaJloch CpaBHUTeJbHO JaBHo. IupoKoi u3pe- 
‘HOCTbIO MOJIb3yIOTCA paOoTbl pAya uccesoBaTeNeli, KOTOPbIe Ha OCHOBaHUH 
1HHBIX NIOBTOPHOO HHBeJIMPpOBaHHA, THAposorMu, Treomopdosorun, Ha ocHo- 
\HMH H3y4eHHA MCTOPHyeCKHX MaMATHHKOB HM T. I. cocTaBHuiH Ooee nan 
eHee UeTKHe NpeACTaBJICHHA O HallpaBJIEHHOCTH JBYXKeHHH B Mpefelax oTeWb- 
IX PaHOHOB M MX CpefHerofoBbix cKopocTax. B HacTosMem cooOuleHHM Mbt 
> aeM 0630pa BOS3PeHHH Ha COBPeCMCHHYIO TEKTOHNKY BMagquHbl Kacnusa, tak 
AK 3TO HEMOCpeACTBEHHO He BXOJHT B Hallly 3ayayy HM MpescraBssner Temy cne- 
iabHOTO HCCJIeqOBaHHA, HO OCHOBHOe BHHUMaHHe OOpalllaem Ha pe3yJIbTaTHl 
DOBHEMEPHBIX (PyTWITOUHBIX) HaOsIOMeHHH B WeAX HCNOIb30BaHHA AX JIA 
DSHAHHA COBPeEMeCHHBIX BePTHKAJIbHBIX JBYXKeHHH nobepexui KacnuiicKoro 
Op A. 

IIlpexye vem MepexOfHTb K H3JIOXKEHHIO MOJYYCHHIX Pe3yJIbTATOB, HeOOxo- 
{MO OCTAHOBUTbCA Ha HEKOTOPHIX BOMpOocax cnelHpUuKH HcceOBaHH U MeTO- 
{KH OOpaOoTKH cbyTWITOUHBIX HaGOJeHH B ycJIOBHAX 3amMKHyTOrO Kacnuii- 
‘oro Mops”. Baugy Toro, uTO ypoBeHb Kacnua nofBepxKeH YaCTbIM H 3HaUNTeJIb- 
IM H3MCHCHHAM, Mbl HE MOXKEM HEMOCPeACTBEHHO HCMOIb30BaTb Pe3yJbTATHI 
JOBHEMEPHbIX HaGJIOJeHHH IA M3yYeHHA COBPEMeHHIX JecsopMallMH 3eMHOL 
)Pbl, KaK 9TO JesaeTcA WIA NOOepeKU OKeaHOB HM OKPaHHHbIxX Mopei. uypo- 
TeOposorMyecKkHe (akTOPbI, OOYCMOBIMBAIOWIMe BOAHHI Oananc KacnuiicKoro 
PA, HAKaMbIBaAch Ha BEPTHKAJIbHbIe NOABMXKKU OeperoB OYeHb CHJIbHO 3aTy- 
eBLIBaIOT MocsieqHHe. Ja BbINeICHHA «TEKTOHMYeCKOM» YaCTH B NOKa3aHHAX 
JTUITOKOB HEOOXOJMMO H36aBUTbCA OT «rHApoorMyecKkoOl» MX YaCTH. ITO 3a- 
ABIACT MOMb3OBATbCA OTHOCHTEJIbHbIMH MOKa3aHHAMH BeJIMYnMH ypoBHaA. I Ipu- 
IB XO], YPOBHA MO KaKOMy-JIHOO (yTWITOKy 3a MCTHHHBIM ruzposormueckuli 
. @. TEKTOHHUECKHE JBYUXKCHHA BYTOM PalOHe NPHHMMAIOTCA PaBHbIMH HyvIi0) 
BbIUMTAA CpeHEFOJOBble BbICOTbI yPOBHA MO APyrHM MOCTaM U3 BBICOTbI YPOB- 
[MO OMOPHOMY (yTUITOKY, MbI MOJY4MM BEHYMHbIOTKIOHEHHH, KOTOpPbIe OO- 
JIOBJICHbI MOJBH2KKaMU 3eCMHOM KOPbI. 

Jlaa Kacnniickoro Mops TaKMM ONOPHIM (PyTLITOKOM, MO-BHAMMOMy, Jlyume 
ero BblIOpatb MaxaukaJIMHCKHii, TaK KaK OH YCTAHOBJICH B OTHOCHTEJIbHO Hemos- 
DK HOM Mouoce, Ha rpaHulle Mex Ly MOAHMMAIOWLMMCA aJIbIIMHCKUM COOPy2keHHeM 
aBKa3a M MOrpyxKaloulMMcaA MpexrOpHbIM TporKOom (Tepcexo- Kacnulickum 
joru6om). JIpyroli, Tore He MeHee BaxKHOH MpHuHHOU BbIOopa MaxaukasuH- 
oro (pyTWITOKa B Ka¥ecTBe ONOPHOrO ABJIAeTCH HeNPepbIBHOCT HaOoeHHuli 
1900 r. Takum o6pa30M, BbIUHTad CpeAHEFOJOBble MOKa3aHHA BbICOT YPOBHA 
PA MO Apyrum (cbyTuUITOKaM M3 BbICOTbI YPOBHA B Maxaukasle, NouyuuM BeuH- 
HbI OTKJIOHCHHH, XapaKTepM3YIOULWe CKOPOCTH H 3HAKH COBPeMCHHbIX BepTH- 
JIbHBIX JBYXKCHHM MO ApyrHM OCTaM OTHOCHTeJIbHO ONOpHOrO cbyTuTOKa. 

O6pa6orka pesyabraToB HaOwoZeHul no 29 pyTuITOKaM Kacnulickoro Mops 
Ka3aJla UpesBblUaliHO HHTepeCHble 3aKOHOMePHOCTH B pacmpeseeHHH COBpe- 
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MCHHBIX JeopMalluii 3eMHOH KOpbI B 9TOM OacceHiHe H MSMeHEHHM BeJMMHH CKE 
pocteii H 3HaKOB STHX ABwKeHMM. KpuBble OTKJOHCHHM B XOZe YPOBHA TIO py’ 
wrokam Kacnusa orHocutTebHo MaxaukaJibl, Crla2%KeHHble 10 NATHJIETHHM CKOJII 
39MM 3HaUeCHHAM, WoKagaM CyUlecTBOBaHHe ABYX Pa3/IMUHbIX MepHOAO! 
OXBaTbIBAIOWLUX OTPe3KH BpemeHu oT 1920—1923 mo 1937—1940 rr. u or 1937- 
1940 no 1957 rr. (puc. 1). Tleppprt orpesoK xapakTepu3yeTCA BeCbMa MaJIbIM 
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Puc. 1. XapakTep COBpeMeHHbIX TeKTOHHYeCKHX TZBwKeHHK syTuITOKoB Kacnua | 


oTHOcHTeIbHO MaxauKkasbl [ 


OTKJIOHCHHAMH B XOJ€ YpOBHA MO BceM nocTaM KacnuaA OTHOCHTeJIbHO Maxa 
KaJIbl, T. €. HC3HAYHTEJIbHbIMH NOAHATHAMH WIM OyCKaHHAMH NOOepexuH, TOT) 
KaK B MoOcJeLyollve Frosbl OTMeYaeTCA JOBOJIBHO HHTCHCHBHOe TEKTOHHYECK( 
OXKMBJIeHHE. 

K coxkaJleHHi0, JIMTeIbHOCTS HaOOeHHH No (byTuiToKam Kacnna ele ouel 
HesHauuTelbHa. 3a HeOolbUINM ucKOYeHHemM (Baxy, Maxauxkaua, Kyya, 
Masax, ®opr Ulepyenko, AnutepoH) OCHOBHOe KOJIMYeCTBO BOJOMEPHBIX OCT. 
OblO YCTaHOBeHO TOKO NocTe 1920—1923 rr., qa HB MepeuncueHHbIX BBID 
MYHKTaX HaOJOJeCHHA MOMYac BeIMCb CO SHAYMTeIbHbIMM MponycKamu. B cu) 
STOrO MbI paCCMaTPHBaeM COBPeMeHHbIe BEPTHKAIbHbIe JBUXKEHUA TOJIbKO M0C, 
1923 r., yuuTbIBad Mp 9TOM JaHHbIe m0 palionam Baxy u Kyyau-Mask 3a Gon 
paHHue rojp. 

EcuiM mocMoTpeTb OTKJIOHeHUA B XOe ypoBHaA no Bakuuckomy yuo} 
(cm. puc. 1), To MoxkHo BuszeTh, uTo cc 1900 no 1919 r. npoucxo_uo oTHOCHTeNB: 
ObIcTpoe OMycKaHne, cocTaBuBllee 3a 9TH Tomb Gomee 15 cm. C 1920 no 1936. 
OTMeuaeTCA MOUTH CTaOHIbHOe MOJIOXKeHHE, KOTOPOe BHOBb CMCHHJIOCb HMHTE 
‘CHBHbIM OycKaHveM. 3a mepvoy c 1937 no 1957 r. pa3HHa B BbICOTax ypoB) 
3a C4Y€T TEKTOHHYeCKHX NpWuHA JocTHrua 22 co. | 

AnaJlOrHuHbIM %Ke MyYTeM MOXHO ObIIO Obl MpOaHalM3HpOBaTb NoOKa3aH! 
nO ApyruM *yTWTOKaM, HO 3HauMTeIbHaA YaCTb UX MpuBeseHa (puc. 1). Xapa 
TePHOM OCOOeHHOCTbIO BCeX MPHBENCHHbIX KPHBbIX SABIAeTCA 3HAUHTe/IbH 
cOJIMKeHHe HX B MepHog Mexkay 1920—1940 rr. u nocwemyroulee pacxox eH 
C TEHACHUMAMH K NOJHATHIO WIM OMyCKaHHto B pasHblx patouax. Mbt noycunta, 
CpeAHeroJOBble CKOPOCTH COBPeCMeHHBIX BePTHKAJIbHbIX JBHXKCHHH MO pasHi 
mocTaM Jia Apyrux nepvogzos (Tao. 1). 

Hanecenue STHX JaHHBIX Ha TeKTOHMUecKy1O Kapty (?) noKasbiBaeT TECH? 
CBA3b M@K]TY HalpaBJICHHAMH M CKOPOCTAMM COBPeCMeHHBIX JBMXKeHHM M HCl 
peli pasBuTHA TOM WIM HHO TeppuTopuu. 
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Ta6auna 1 


PAMUHHbI CPeAHerOMOBbIX CKOPOCTelt COBPeMeHHBIX BePTHKAJbHBIX JBWKEHUI (byTiTOKOB 
Kacnuiickoro Mops oTHocuTembHO MaxauKamnst 3a 1923—1940 un 3a 1940—1957 rr 
(B MHJIIMMeTpax B roy) 


IlyHxT HaOm0zenuh | eae Le TlyuHKt na6mogzenult hee ee 
: : 
KY —3,1 | —12,0 || Acrapa — —4,8 
acHOBOACK +3,2 +1,2 || Capa +2,4 2453 
yau-Masaxk +0,2 +4,2 || Hebresana — —14.6 
apa-boras-Tou —2,5 +9,0 || 3ro4z-Octospt Kyaryx = —16,6 
KT AL —- +1,4 || Cannon +2,6 — 
Hepsu — —0,9 || Ansar — +7,0 
excaHyzp-Bat _ +2,3 || Kunok +8,7 +0,2 
opt Ilesuexko —0,8 +1,9 || Anurepox — o. Aptema +0,4 +2,2 
y 1a Jbl — +4,7 || Kespit-Bypyx — +1,1 
‘JIEKCH +3,2 +14,8 || Husopaa IIpucranp — —3,3 
-yYpuHHCKhit — +0,3 || Tep6eur +3,2 — 
icaH-Kyau — +0,8 || Tromenuti —2,7 
2XJIeBH —2,2 —2,3 


| B mpegzenax snureplMucKon miatpopMmbl Sakacnusa nocae 1940 r. ormeyaetca 
uee MOAHATHE, MPHYeM B HEKOTOPHIX Cy4aAX MPOH3OMIIO H3MeHeHHe 3HaAKOB 
‘woKeHuK (Dopt MWlesuenxo, Kapa-bBora3-o.u). Ogun Toubko noct Kengepau 
TIBITBIBACT He3HAYHTeJIbHOe OlycKaHHe, KOTOpoe OObDACHHeTCA HasMuNeM 
9TOM MecTe KPYyNHOH CHHKJIMHaJIH, XOpOWIO MpocJlexHBaeMOH B MHO- 
‘HOBBIX OTJIOMKeHHAX. HeckoJlbKO cTpaHHO BeyeT ceOa pation KpacHoposcKa, 
© BO BTOPOH H3 pacCMaTPHBaeMbIX MepHOOB OTMeUaeTCA HEKOTOPOe CHHKeHHE 
ljopocTeH. ITO, MO-BHAMMOMY, OObACHHeTCA efO NOPaHHYHBIM MOJOKeHHEM Ha 
)alO TaTPOpMbI M OMycKarlomlelica SanagqHo-TypkMeHckoH BnayuHoH. B no- 
iequHeH mocuie 1940 r. ormMeuaioTcA OUCHb HHTCHCHBHbI€ HUCXOJALIMe JBYKeHUA, 
/poulo BUJMMbIe Ha npHMepe UesekeHa. OO HX HHTCHCHBHOCTH MOXKHO CYMTb 

tomy, uro fo 1940 r. akTuBHad aHTHKJiMHaIbHaA CKlaqKa UesleKkena UMCHIpI- 
Is MOWHATHe CO CpeHerosOBbIMU cKopocTamMu 3,2 MM/rof, a MocJe sToro 
la Havalla MHTCHCHBHO OMYyCKaTbCA CO CKOPOCTbIO 14,8 mm/rog. K coxaue- 
10, APyruxX FHApPOMOrMyecKUX MOCTOB B Mpesesax HavOosee mpornOatoulelica 
CTH Jlelpeccuu HeT, 3a HckKsOUeHHeM O. OrypuHHcKoro, HO JaHHble M0 HeMy 
I3bIBaIOT COMHCHHA, TaK KaK YPOBHeMepHble HaOJHOJeHHA BeJIHCb 3feCb He- 
CTeMaTHUeCKH. 

Ha sanafuom Gepery Kacnua oTmeuaercad O4€Hb MHTCHCHBHOe Norpyxenne 
cepoli uactu KypuucKoli Jenpeccun, rye cpequerofoBble CKOpocTH JBHKeHnH 

Turator 16,6 mm/rog. K cegepy u tory oT oceBoli yacru (S10Hy-OcTosbin Kyu- 
K) OTMe¥aIOTCA HEKOTOPbI€ YMeHbINeHHA CKOPOCTeH ONYCKaHUA, YTO HaXOMUTCA 
IOJIHOM COOTBETCTBHH C reOOrHYeCKOH HCTOpHeH STOTO pavOHa M TeEMMaMH HO- 
HIAX JBYXKeHHH. 

Paion cepepHoro CKJIOHa Qiboypca (Ilexs1epu) HCIMbITbIBAeT CHCTEMATHUeCKOe 
ycKaHue MpHOAM3HTeIbHO C OJHHMM M TeMH Ke CKOPOCTAMH 3a o6a paccmaTpH- 
embie mepnofa. [lo-Buqumomy, pation Tacan-Kyau naxofuTca elle B 30He Tle- 
xola oT NOLHATHH DabOypca K omycKalomelica SamaqHo-TypkKMeHCKOH Je- 
eCCHU, TaK Kak 3]e@Cb 3a(PpHKCHPOBaHbI CaO NOJOAKUTEIbHbIC ABHAKeHHA. 

B paiione norpyxennsa lOro-Sanaquoro KapKa3a OTMedaloTCa Kak NOAHATHA, 
KM ONYCKaHUA, UMCIOMIMe TOKasbHbI Rudbepeniu poBaHHbI XapakTep. SOHbI 
3BUTHA TpxAseBoro ByKaHH3Ma (CBHHOH, ANATEI), ECTECTBEHHO, UCIBITbIBAIOT 
CTOAHHbIC BOCXOMAMIMe JBUXKCHHA, KOTOPbIe ObIIM XapaKTePHbI AVIA HUX MH B 
fee patHue STanbi passuTua. B ArnurepoHcKoM apxumedare TaKme OTMEC- 
OTCA NOMHATHA, CBA8AHHbIe C HaMYHeM 3feCb KPYNHOFO aHTHKJIMHOpHA. 
CKOJIbKO Gosee MOAPOOHO HYXKHO OCTAHOBHTECA Ha PaHOHE Baky, Tak kak Ba- 
HCKUi (pyTIITOK OObMHO UCMOMb3OBAICA TPH MpOrHosax yPOBHA Kacnulickoro 
px. IIpa stom moxapasaiomee SombuMHCTBO UCCieMOBATeMeH HE YUMTHIBATO 
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HHTCHCHBHBIX TEKTOHHYCCKHX ABM2KCHHH B 9TOM PaloOHe, H XO] YPOBHA Il0 HEM 
paccmaTpuBavicsd Kak THNMYHBI Jia Kacnua B wetom. AHasM3 2ke HMCIOUIMXC 
PeOJIOrHYeCKUX HM BOMOMEPHbIX JaHHbIX MOKA3bIBaeT, UTO PaCNOJIOMKEHHbIM B MYJIE 
fle, paSOMTOH MHOTOUMCJICHHBIMH pasJIOMaMH C HHTCHCMBHbIMH MOABHKKAaMH I 
HUM, palion Baky pe3Ko OTmMYaeTCA OT BCX OCTAJIbHBIX YYACTKOB NoOepexy 
c BooMepHBIMH moctamu. Ilostomy Bce MporHosbl ypoBHA MOpsA OasupyloujMec 
Ha HeM, Obl OOPeyeHbI H He MOATBEPALaNMCb TOCTeELYIOULMMA HaOOLeHHAME 

Tlocret Boob noG6epexuli Jlarecrana u CepepHoro AsepOaliqakaHa He 103B0 
JIAIOT B JOCTATOUHOH CTENeCHH MpOaHaJIH3HPOBaTb XO COBPCMeHHbIX BePTHKAak 
HbIX JBwKeHHH. MoxkHO TObKO CKa3aTb, YTO palon Kycapo-J\uswunuckor 
CHHKJIMHOPHA HCHbITbIBaeT OyCKaHHe, TOrfa KaK B paiOHe Norpy2xXeHHA «Me3C 
3olickoro» Kapka3a oTMeyaetca noguaTue (Kur3bui-Bypyu). Bsuyy toro, ur 
dbyturrok Maxaukasia MpHHAT HaMH 3a OCHOBHOH, OTParKaloulNi TObKO FHAPOsIC 
ruyecKuve KOIeOaHuA YPOBHA, CKOPOCTH JBUXKeCHHH B STOM PalOHe OKa3bIBalOTC 
HYJI@BbIMH, XOTA, KOHEYHO, HM OH TaKKe MEET CBOH, MPHCyllHe EMy JBHKeHUS 
TlpopoguBiiueca NOBTOPHble BbICOKOTOUHbIe HABeMPOBKH MexkLy Pocropom u Mz 
XauKaJlOH MOKasa/IM ONYCKaHWA B palioHe MoceHero CO CpeHerOJOBbIMH CKC 
pocramu 1,4 mm/rof, HO, KaK H3BeCTHO, 9STHM MCTOJOM MOXKHO BbIABHTb TOJIbK 
pesybTHpyloulMe 3HAaYeHHA CKOpOcTeli 3a MPOMeKYTOK MeKLy rofaMu MpoBe 
eHua Hadsmopenun (7). | 

TaKoOBbl B OOWHX YepTaxX JaHHble 10 COBPeMeHHOM TeEKTOHHKe BMaMHbl Kac 
muiickoro Mops. Kak MOxKHO BHJeTb, COBPEMeHHbIe NOAHATHA HW ONYCKaHHA Al 
JIAIOTCA YHACJIEOBAHHBIMH, HO CKOPOCTH, a MeCTaMM M 3HAKH UX MOFyT MeHATI 
ca BO Bpemenu. I]puunHy HepaBHOMepHOrO XOJja COBPeMeHHbIX BePTHKaJIbHbl 
IBYXKeHHii, MO-BUJUMOMY, C/IeyeT HCKaTb B MepHOAMYHOCTH KoOuIeOaHHt 3en 
HOMi KOPbI, Kora Ha yHaCeOBaHHble JBUXKeHUA HakslabiBaloTcs Gowlee MeWKt 
KOJIeOaTeJIbHbIe H MPOMCXOANT cBOeOOpasHan «KHHTepdepeHUHA» BOJIH Pa3HOT 
nopsAKa. OueHb BO3MOXHO, YTO B AHHOM CjTy4ae MbI HMC@M HMCHHO TAaKOli MPF 
Mep, KOra OTHOCHTeJIbHbIN TEKTOHHYeCKHH noKoH 1920—1940 rr. u nocmelyK 
mlee YBeJIHMYeHHe HHTCHCHBHOCTH JBHXKCHHM OOYCJIOBJIeCHO HasIOKeHHEM B3AMME 
MIPOTHBONMOJIOKHBIX NO HalpaBJIeCHHIO JBHXKCHHH, KOTOPbI€ CMeCHAIOTCA pasH( 
3HauHbIMH. KoeO6aHHa MemkKoro nopsayka (5—8 mer) JocTaTOuHO OTUeTIIHE 
BHHbI Ha pHc. 1, XOTH, B CBOIO OYepeb, OHM ABJAIOTCA YaCTAMH Oovlee Kpyl 
HbIX MI€PHOJOB, AWIHTeIbHOCTb KOTOPbIX MOKA YCTaHOBHTb He yaeTCA BBUL 
KPpaTKOBPeMeHHOCTH HaGJIOJeHuH. 

B o6ujemM Xe COBPeMeHHbIe BEPTHKAJIbHble JBMKeCHHA B Mpeleiax Balun 
Kacnulickoro MOps HeCyT YepTb! yHaceqOBaHHOCTM HM OTPaxkatoT OOMMH ma 
reosorMyeckoro CTPOeCHHA pervoua. 


KommuiekcHat 1o%KHad TeoormuecKkad SKcMeqMLuA Tloctrynusto 
pH Oryenenuu reomoro-reorpaduyeckux Hayk 23 I 1959 
Akalemuu Hayk CCCP 


UMTHPOBAHHAS JIUTEPATYPA 


*B.T. Puxtep, Bran. MOMII, 32, NM 2 (1957). % Textonnueckaa kapta CCG 
M compefembubIx crpaH, Macmra6 | : 5 000000, nog peg. axay. H. C. Uatcxoro, 1956. | 
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[EOJOPH A 


4. M. XAJIN®A-3ANE 


FEHESHCE MIPHCAMYPCKOLFO MECTOPO)KAEHHA CHXEPHTOB 
fO)KHOTO JIATECTAHA 


(ITpedcmasaeno axadevuxom H. M. Cmpaxoevim 17 I 1959) 


CuJeputoppie pyfb Jlarecrava 3aHMMaloT Besyliee MeCTO B OOLIEM 2KesIe30- 
iHoM OasiaHce Kapka3a. OHako UX reHe3nc nO celi JeHb u3y4eH HeyOBue- 
HTeJIbHO. . 

JaMbIM KPYNHbIM HM M3BeCTHBIM B JMTepatype MecTopoxeHveM PyA WnarTo- 
*KeNlesHAKoB B Jlarectane aBsaetca [IpucamypcKoe mecropoxeHne Cuyepy- 
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fOxape Tarnpoman 


Puc. 1. MauvaibHad KapTa BepxHero aaseHa palionos IIpucamypckoro MecTo- 
poxkjenua cumeputos. /— pyaHaa dauua (PallMaA TMHHHCTHIX UM aJIeEBPHTO-FIMHHC- } 
THIX OCAJKOB OTUIHYpOBaHHOH YacTH MeKOBOAHOTO Mops); 2 — Gallus aeBpATO- 
TWHHUCTEIX OCAXZKOB M@IKOBOLHOrO Mops; 3 — (alla TIMHMCTHIX OCaTKOB JlaryR 
U 2anuBos; 4 — dallwaA TMHHCTBIX OCaMKOB MeJKOBOJHOTO MOP, 5 — dana as 
TIMHUCTEIX OCAIKOB OTHOCHTeEIbHO PuIyOOKOBOLHOM YacTH MeJIKOBOAHOTO MOPpA, ¥ He 
6 —rpanuma pyfHol d@auun; 7 — MyHKTb! JeTabHbIX HCCeLOBAaHMu (palun: 
8 — rpanula mpounx dau; 9 — opMeHTupoBowHoe HallpaBsenue YIpOTS2KeH- 
HocTH 2pesueli *cyun” ([lameokaBkas) / 


si 
page 
O rene3uce 3TOH 3a1ex%KM CYLIeCTBYIOT ABe THMOTESHI. Ilo .' B. [po6pi- 
y (1), cuqeputosple pyan Jarectana OOpa30BaJIHCb B oOcTaHOBKe cepoBolo- 
Horo 6poxKeHHA aaJIeHCKOTO 6acceliHa 3a CUeT AKTHBHOK JI@CATEJIbHOCTH 2Ke- 
OaKkTepun. 
\. A. Kopxxenescxuii (2) JomyckaeT o6pas0Banue CHePUTOBBIX Py H3 MOP- 
| BOLI B BUe KOmMONJHOro KapOonata ( FeCOs- nH2O). Caaky yruexucuoro 
e3a U3 MOPCKOM BOJbI aBTOP OObACHACT BLICOKHM MapUMaJIbHbIM MaBJICHHeM 


B aTmMocepe topcKoro BpeMeHH. 
10* 374 


Ta6auta 


Kaapku KOHIeHTpaluii seMeHTOB B OTMOKeHUAX BepxHero aaseHa ]OxHOrO JlarectaH 


S 

gs KsapkKu KoHWeHTpauni, % ss e 
SIOSS o ¢ 
Xapaxtep | BeAyuian e ne = g { 
Paton | S83 ed eS beeps S 
yuacrka anual cea eg leg | CH Pewae x 
to ce ee ese accleen es 
Sosl 8). Silas led eC oamEe { 
nn ea nee UT Els n nnn Tener eenpRn EERE SURES UENSEESSUSSEE SUSE TT 
Pyzo- Mauna rau-| Kysyu 25,0 |1,20)4,3 3 6,41 10,8 |2,1 [1,80] 12,42 | 50 

HOCHBIH HUCTEIX H | Kama- 
yuacToK anepputo- | Kyuyxa | 30,0 |2,07/5,4 | —| — |1,0 | — |1,30) 15,12 | 45) 
rauuucteix | Doran 30,0 |2,50/4,6 |4,25} 7,8 |0,7 |6,3|1,45] 18,14 | 607 
ocagKkos ot- | PyKepgar| 32,0 |1,20/3,20]0,5 | 1,70|0,5 | 4,6 |1, 23} 20, 16 | 48. 
wHyposaH- | Ilunuur | 20,0 |4,50/3,8010,6 | 1,60|0,4 | — |0,90| 19,23 | 43° 
- HoH uactH | Kymyx 23,0 |1,16/6,1 [0,62] 9,30|0,6 |5,5 1,73] 12,06 | 48 
MemKOBOAHO-| Kouxtop | 26,0 |1,40/4,5 [4,20] 5,60}0,8 |3,1|2,10} 8,00] 54 
ro mopa |Camyp | 18,0 |4,95/3,23} — | — 0,03] — |4,10| 17,33] 58 


Hepy- Panna Kaoup 3,0 |o,79|2,4 |3,30| 15,00 |0, 35) 2,3 |0, 96] 52,83 | 10: 
JOHOCHBIM | rauHucTbIx | Tarup- 


yuactoK jocaqKos Med-| WKatua | 0,5 |0,80/2,00/1,0 | 14,30 10,10) 1,0 |0, 86] 49,03 , 


KoBoyHoro | leTHH- 


mops | KavIb 1,0 |o,69!2,80] — | — |o,26| — |o,73] 45,00 | 18 
Daun Yax-Gax | 1,0 |0,95/3,1 12,00] 7,20 0,34] 0,5 |1, 20] 40,06 | 20 
aJIeBPUTO- 
I IHHUCTHIX } 


OCaKOB Jla- 
TyH HW 3aJlH- 
BOB 


f 
i 


He ocraHaBiuBadcb Ha KPHTHYeCKOM pa300pe 9THX B3IIAZOB, 310% 
pe3yJIbTaTbI Hallux pador. 
TulaTesIbHble (pallvaJIbHO-JIMTOIOPMYeCKHe HCCJIEHOBAHHA NOKasaJiu, TO 31 
pacnpoctpaHeHuA pyHOH KOHUeHTpallMM CHJepuTOB MpHypoyena K OTUINY 
BaHHbIM y¥acTKaM MeJIKOBOAHOrO Mops (puc. 1), HMeBLUero OCTPpOBHOH Xapaki 
MexAy ocTpopaMH M pacnoularaiuch MIOWlaqM, OarOnpHATCTBOBAaBLIHe Hak 
JICHHIO TOHKOFO MaTepHasia HW *Kewslesa. | 
@alluaibHasd KapTa MecTopoxwkeHua (puc. 1) HarmaqHO noKa3blBaer cop: 
BeJIHYHHY HM JIOKaIH3allWio yUacTKOB CHJepHTooOpa3s0BaHuA, Take HX Bg 
MOOTHOIeHHe C APyrHMv (PallWabHbIMH THMAMM OCAaAKOB OTKPbITOrO MeJIKOE 
HOTO MOp&. ) 
Pyyoo6pasyiomue yyacTKH BepXHeaaJIeHCKOrO MeJIKOBOAHOTO Mops 6) 
PacnowO*KeHb! MOUTH MapaseIbHO OeperoBol MMHUM ApeBHeH cywim (Ila) 
KaBKa3). [ 
KuapKu KOHUeHTpalu 2%ene3a B apruTaxX pyOHOCHOM 30HBI nO: 
MeCTHO BbIllie ero KjlapKa B rviMHax. B HeKOTOpPbIX OOpa3llaxX KNapKH KOHI 
TpallHH DOxonsT Wo 2—2,5, B TO BpeMA KaK B HePyJOHOCHbIX yuacTKaXxX 
MeHbILe e€HHUILBI. 
Coyepxkanue FeCOs B KOHIeCHTpallMaAX PyJOHOCHOH 30HBI B 3—4 I 
OObuIe, YM B TAKOBbIX HePyOHOCHbIX y4acTKoB. | 
Ormeyaetca O6paTHad 3aBHCHMMOCTb B pacnpefxeneHun CaCOs (rab. 1) 
CpaBHUTebHO 3aBbIIeHHOe KOmMYeCTBO Copr B aprHusMTaX pyAHoOli ca 
Takoke OOycoBeHO (allMabHOH OOcTaHOBKOM MX HakonseHUa. 
CepbesHoro BHUMaHHA 3aCyYKUBAIOT TaK2Ke NOBBINeCHHbIe KapKH KOR 
tpatun Ti m V B KOHKpellMAX PYOHOCHOM 3OHBI NO CpaBHeHHIO Cc TaKOBI 
HepyOHOCHOrO yuacrTkKa. ' 
OcnopHas Macca Ti B KOHIeHTPallWAX CBA3aHa C TAMHMCTHIMH MUHepadli 
HaXO/ALJMMHCs B HUX B Bue HsoMOpPubIX npuMece. UactTs TuTaHa NpuH. 
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'b C KOHTHHEHTA B alcOpOupOBaHHOH PopMe Ha KOMOMAHDIX MHlenmax OKUCH 
e3a. Bo3sMoxHO, Takyl0 %Ke dopMy Nepenoca umen BaHaluii. 

\Tlyra nepenoca Mn ananorvunp xenesy. 

Ha Halll B38ria, HHsKOe KomMYecTBO CaCOs B KOHKpeunax pyauon daunn 
CpaBHeHHlo C KOHKpellMAMH APyrX CHHXPOHMUHIX (PallvabHbIX THMOB Ocad- 

He OOYCJIOBJIEHO PeSKUM Pa3sIHUHEM B COJep2KaHUN STOTO KOMNOHEHTA B MOp- 
pu BOWE Ha pasMUHbIX CPallMaNbHbIX yyacTKax Oaccelina. HaoGopor, creneHb 
€pasM3alM OTWIHYPOBaHHOFO yuacTka Oba OUeHb OIM3Ka MUHepaM3alluu 
pblToro Mops. CeqoBateibHO, a6contoTHas Macca CaCOs, pomlemuas B CO- 
AB OCaKOB, Oblsia Oolee WIM MeHee OMMHAKOBa BO BCeX *allMabubIX yYacTKaX 
fCMaTpHBaeMOrO PerHOHa BepXHeaaieHcKOrO Gaccelina. Peskaa pa3sunila 
acipefeeHun CaCOs o6ycuiopneHa nogaBeHveM «HM pa3s6aBeHHeM» ero O6- 
OBaHWA Ha OTINHYPOBaHHBIX yuacTKax OOJbINMM KOsIMYeCTROM peaKILHOHHO- 
COOHOrO x*Kevlesa. 

CpaBHHTeIbHO HU3KHe 3HAYeHHA KapKOB KoHWeHTpaluu Mn (ra6u. 1) TaKxe 
CJIOBJICHb!I BbILeCH3JIOXKEHHLIM OOCTOATEJIbCTBOM. 

Hctounvku o6oralllenua 2ee30M HyXXHO UCKaTb B Maeoreorpaduyeckoii 
CTaHOBke BepXHero aasieHa Boctounoro Kaska3a. UcKkaiountenbHo Teniblit 
B@KHbI KMMaT (°) 6arONPpHATCTBOBaJI HHTCHCMBHOMY XHMHUCCKOMY BBI- 

PHBaHHIO Ha BOJOCOOPHHIX MNOMAaAX U OOHMSHOMY NepeHocy xXKenesa BOIO- 
OKaMH B Oaccelin. Pe3sknii riMHUCTbI XapakTep OTMOXKeHNH BepXHero aaneHa 
CpaBHeHHIO C NMOACTHMAIOWLMMM MW BbIWeNeKAaWLHMH NOpokamu wpcKon cu- 
eMbl TOBOPUT O CulaOopaculIeHeEHHOM pesbede ApeBueli cyluH MW 3aMeVIeHHOM 
/MBHOCe TeppHreHHOrO MaTepnasa. IIpuneratoulad K MOPIO YaCTb JpeBuelt 
IM NpefcTaBlala coOoH OOWIMpPHy!O 3a6ON0“eHHYy!0 paBHHHY, KOTOPyio Jpe- 
(poBamH pyyenHKW uM HeOOsbUINe peku. 

Ha sty cropony Bonpoca o6pa30BaHuA OCaOUHBIX %KeesHbIX py cipapel- 

BO yKa3aq H. M. Crpaxos (°,°), uro eme pas mosTBepxaeTcA Ha mpuMmepe 
pucamypcekcro MecTopoxwkKJennaA cufgeputos. PKene3s0 noctynusio B OaccelH 
OCHOBHOM B OKHCHOM @opme B BHJe KOJJIONAHbIX MuUe. Boinoc *Kee3sa 43 
)PEHHEIX NOpO B PeyHY!O CeTb OCYIUECTBAJICA TPYHTOBbIMH PacTBOPaMH, pa3- 
ITLKIMH B 3a00JIOUCHHOH paBHHHe. B sTux pacrBopax Kese3s0 HAXOAMJIOCb TOMbKO 
OuKapOoHaTHOH cbopme. Takum oOpa30M, nepeHoc *Kewlesa H3 KOPeHHbIX M0- 
YL B OacceHH mpoTeKal B JByx (dopMmax. 

Ileppol aABaAeTCA BbIHOC %Kele3a U3 KOPeHHHIX MOPOA B Bue OUKapOOHATOB 
MlepeHoc ero M@JIKMMH peKaMH, APeCHHPYIOWHMH 3a00J1IOUeCHHble PaBHHHBI. 

Bropas jopmMa Murpalluv — OKVCHaA; OHA CBA3aHa C OKMCJIEHHeEM 3aKHCH 
ejle3a B OKMCb B MOMeCHT CTOKa %Kee30COTepKallUX TPYHTOBbIX PaCTBOPOB 
MeJIKHe PeKH; B JlaJIbHeHINeM OKHCb Kelesa NePpeHOCHaCch B BHJe XJIONbEB 

KOHeEUHbIN = OacceHH cCTOKa. 

OGwupHaa saGo04eHHad MpMMopcKanA PpaBHUHa M OCMaONeHHbIN MpHBHOC 
PPHreHHOrO MaTepHasa yKa3bIBalOT Ha TO, YTO B TBEPAOM CTOKE MeJIKUX PeK 
IMETHOe MeCTO 3aHUMAaJIN TedW rHAPOOKUCH KewJes3a. 

Tlonayapuinve B 6acceHiH B OOJbINOM KOJIMYeCTBE 30JIH THAPOOKHCH %*Keesa 
ICTHYUHO KOaryJUpoBasu*, OCTaJIbHbIe Ke MePeHOCHJIMCh Jasbile B Nesarnuue- 
ylO uaCTb MeKOBOAHOrO Mops. IIpu sTOM OoubIWaA YaCTb KOJNOUAOB THApO- 
HCH 2Kele3a Nonalawa B OTIIHYPOBaHHble yuacTKH MW TaM HaKOMJiAsaCh B BUTE 
(IbHO 2KeJI€3NCTO-PIMHHCTOrO ocajKa. 

He ocepmas B MpHOpexHOL YacTH OacceiHa THAPOOKHNCh xeNe3sa Ha OTKPHI- 
IX yYaCTKaX CHJIbHO pasOaBIAIaCb TEPPHTeHHbIM MaTePHaJIOM, YeTO HeJb3A 
a3aTb JIA OTIIHYPOBaHHbIX y4aCTKOB. 

Tlostomy B HCXOJHBIX AucMepcHbIX OcadKaX OTIIHYPOBaHHOTO yuacTKa CO- 
pxxaHHe Fe2Os 6bii0 B 4—5 pa3 Goble, YeM B COCeAHUX CHHXPOHMMHBIX I~ 
ICTbIX OCAKaX OTKPbITOrO MOPps. 

MenkopofHoe Mope, BHAMMO, ObWIO OTIIHYPOBaHO MeJIKUMH CKaJIMCTbIMH 
TPOBaMH, CJIORKEHHBIMH OCaNOUHBIMH MOposwaMu Oonee APeBHUX APyCcoB lop- 


4 i IUHX peK uM OacceliHa 
* Buarolapa peskol pasHulle (PH3HKO-XHMH4eCKOH cpefbl BOA cTeKaB Pp 
HEYHOrG CTOKa. 


| 
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cKoli cucremb!. Kpytble CKOHbI 9THX OCTPOBOB B OCHOBHOM BO3JbIMaJIMCb Hi 
BOOH H, BHAMMO, He ObLIM JIMUICHbI JICCHCTHIX pacTeHHi. 

YMeHbUIeHHe CTeMeCHH HaCbIU,eHHOCTH CHJepHTaMM [TIMHUCTOH TOMA 1 
paspe3y UH CMeHa MIpocs0eB aIeBPHTOBbIX CHEPHTOB TIMHHCTbIMA CHJepHTaM 
a 3aTeM M cibepocuyepuTaMu, TOBOPHT O MeJWICHHOM NOrpy2xXeHHH STHX OCTP 
BOB NOX, BOLy 3a BPpeMA PyAOOTMORKeHHA WH O MOCTeEMCHHOM HUMBeMPOBaHHH O 
IUHYPOBaHHbIX yUaCTKOB. 

Kak. M3BeCTHO, CyllecTByeT 3aKOHOMepHocTb (*) B H3MeHeHHM MMHepaJior 
yeCKOFO COCTaBa OCaMOUHbIX XKeeSHLIX py OT Nepudepuu K NemarHyecKkc 
uacTu Oaccelina pyoormoxKenun. O6nldHO B NpHOpexKHOH YaCTH Pa3BUTbI reTH 
TMApOreruTOBble PyAbl, Hable OT S6epera UX CMeHAIOT TylayKOHHTO-WaMo3HT 
Ble, a B WeHTPasIbHOM 4YaCTH WIMPOKO PasBUTbI CHJepuTOBbIe PyAH. 

Uccseqopanue MMHepamoruyeckoro coctaBa py IIpucamypckoro ect 
POXKTeHHA MOKa3a0, YTO Ha BbIABJICHHbIX OTUIHYPOBaHHbIX y4acTKaX Pa3BHT 
CHIepUTHI HW CHMeponMesuTbI, KOTOPbIe CMCHAIOT B MepHiepHuH MMCTOMe3HTHI 
OpeiHepUTHI, a B CM@2%KHBIX OTMOXRKCHHAX OTKPHITOTO MOPA pacipocTpaHeHbl TOM 
KO KaJIbIMT-6peHHepuT-aHKepHTOBbIe KOHKPeluH. ) 

TakuM O6pa30M, CTPyKTYPHO-TeKCTyPHble OCOOCHHOCTH PYJHbIX Tel HU O} 
pasoBaHve CHepHToB UW Apyrux 2xKewe3UCTO-KapOOHAaTHbIX MHHepaJIOB CBA3AH! 
He C CeMMeHTOreHe30M,— OHH LWeJIHKOM OOYCJIOBJIeEHbI WMareheTHYeCKHMH ITIpt 
weccaMu. 


TeonormueckKHH MHCTHTYT Tlocrynuso 
Jjarectauckoro (dumuata AH CCCP 15 I 1959 
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Aornragn Akanemun Hayk CCCP 
1959. Tom 126, Ni 2 


PEOJIOLH A 


A. B. YEKYHOB 


O HEKOTOPbIX S3AKOHOMEPHOCTAX PA3BUTHA 
KPbIMCKO-KABKA3CKOF02MEPEOBOrO MIPOrPMBA 


(ITpedcmaeneno axademukom H. C. Ilamcxum 17 I 1959) 


_ Tlon Kppimcxo-KapkasckuM nepeqoBbiM Hporu6oM noHuMaercs reoTeKTOH- 
eckaxt CTpykTypa, WMeHyemMaa B wuTepatype Mufono-Ky6anckow snagn- 
cof ((°) puc. 5 u (*) puc. 1) wim Mugono-Kpacnogapckol Bnaguuoli (*) uv 6nu3- 
ai MOHATHIO GanagtHoro [IpeqkaBKascKoro kpaesoro mpornéa (3). Tpumenas 


\ 


— 
= 

RON ‘ 
3 - Pranlipachonap ay is 


Puc. 1. Cxema pacnomoxKenua 30H MaKcHMadIbHoro NporMOaHHs Ni ESS 
Ka3cKOro Mepegxoporo mpornOa: J — B KHMepHK-THTOHE (x0 2500 m) (5): 2 —B 
HwKHeM Mesly (Zo 2000 M) u 3 — B ManeomeHe (go 1500 m); ‘al B HWKHeEM — 
cpeaHem s0ueHe (0 700m); 5 —B Maitkone (3500—4000 m); wr mMuoleHe 
(uckmouad HMKHHH) (Zo 1600 m); 7 — B NOHTe (500—600 m u Oowtee); in cpe- 
HeM — BepxHeM rvIMoueHe (go 1100 m); 9 —30Ha HHTCHCMBHOTO mee aHua B 
MmHollene (HcKI0uaA HuKHUM) (1000—1500 m). I IS aarti oe Epor nt ae 
po-3anaguoro KapKka3a: 10 — B HwKHeM Mesy (ZO 4000 MH Bee (°); 17 —B 
BepxHem mewy (> 2000 m) (2); 12 — meranTuKaunopHit Kppima; — meraHTH- 
KIHHOpHA Bosmbuioro Kapkasa; 1/4 — ctpyktypa Kppimcko-Kapka3ckoro mepeo- 
Boro Nporw6a Hee KOHTYypbI; 15 — mulaTiopMa Cc TepUHHCKHM CKaqYaTbIM (by H- 
jamentom; /6 — maatpopma c ,oKemOpuiickuM KpucTaswIMyecKuM Cy HaMeHTOM 


a3BpanHue Kppimcko-Kapka3cKuit, MbI CTPeMHMCH M30e%KaTb HKECTKUX pds 
ecKUX OnpelleseHui noMOMKeHUA Mporu6a, UCTOPUYeCKH BeCbMa HeMOCTOAHHOTO, 
NOAYEPKHYTb e€FO YTeOTeKTOHHYECKYIO MPHHaVIexKHOCTD. hoe 
TlocneqoBaTeibHublii aHaiu3 COCTaBJIGHHOH HAMM CepHH KapT MOULHOCT este 
oalluli OTOKeHUI, BbINOJHAIOULMX MporHO WU CMexKHEIe eis et 
eaTb MOMbITKY BOCIPOW3BeCTH HCTOPHIO FreOTeEKTOHHYECKOH ie p hes 
“BBIABHTb €€ OCHOBHbIe ocobeHHocTH. AHau3 BecbMa OOJleruasicA Oaromp a 
/ 


; 
i 
HbIMA BO3MOXKHOCTAMH, MIPpeMOCTaBAABLIMMHCA OONbLIMM OObeEMOM MarepHasior 
celicmuyeckoh pasBeqKu (MOB). STO MO3BOJIHJIO, KOHEYHO B M3BeCTHBIX Mpeley 
ylaX, MIpoBecTH JlOcTaTOUHO yBepeHHY!0 OeHKy, a B Pa3sOypeHHbIX pahonax —| 
OOOCHOBaHHYIO HHTePHOJIAUMIO MOWHOCTeH OTJORKeHHN pa3sM4YHOrO BospacTay 

Ananu3, MpOBeZeHHbIli C MOCTOAHHBIM y4¥eTOM COObITHH, MpOMCXOAMBIIAy 
B CMe@xKHBIX c KppimcKo-Kapka3CKHM lepeJOBbIM NPOrwOoM TeocHHKJIMHaAy 
((°,°) uw Ap.), MO3BOIM CileaTb HeKOTOPble OOWIHe BbIBO/BEI. . ) 

PaccmaTpuBaemblit mporu6 mpeycraBseT coOoM cBoeoOpasHbld M MHTepecy 
HbIii mpHMep CyMMapHoro MepesoBoro mpornOa, BOSHUKHOBEHHE UM PasBUTHE KOTO} 
poro OblI0 OOYCOBJIEHO TEKTOHWYECKON YKM3HbIO HM BJIMAHHEM TeCOCHHKJIMHAJe?| 
Kak Kppima, tak 4 Bombutoro Kapka3a. OTH reOCHHKJIMHaJIM B paMKaX aJIbmMyt 
CKOrO 3Tala pasBUBaJIMCb JOCTaTOUHO HHAMBUAyaIbHO HW MpOXOAMJIM OCHOBHBIE 
cTaluH reOCHHKJMHaNbHOrO pasBUTHA aCHHXPOHHO, mpHyem KpbimcKas onepey 
wala Kapkasckylo. Ora oOcoOeHHOCTh pa3BUTHA YKa3aHHbIX YTeOCHHKJIM) 
Hayleli XOPOWIO H3BeECTHaA H3 JIHTepaTyPHbIX MCTOUHHKOB, H MMe€HHO OHA yrKe 
jaBHO moOyxKaia HeKOTOPbIX MCcesOBaTeeH OTHOCHTb KpbimcKoe ropHoE 
coopyxKeHve K Me30304CKOl (KHMMMepHlickOll, THXOOKeaHCKOM) CKlal4aTocr?| 
((!,4,1°) u ap.) H paccMaTpuBaTb ero oryembHO oT Kasxkaza (’). | 

Bo3HukHopeHue Mepesoporo mporn6a B Kpbimy B aJbiMMCKOM 9Tame po. 
W300, BEPOATHO, B CpefHelopcKylo ar0xy. OO 2TOM CBHJeTeIbCTBYeT MOLIHAaSs| 
(> 2000 m) 6urakcKas (cpeqHAA lopa) CBHTA KOHIIOMepaTOB, HaKOMMBILAXcA, 
OUeBHHO, B mporH6e, CMe%KHOM C BO3JbIMaBLUIMMCA TOPHbIM COOpy2KeHHeM,) 
TlocneqHee BO3HHKIO, MO-BHAHMOMy, Ha lore, O 4YEM FOBOPAT MHOFOUMCJICHHbIE 
OOJIOMKH NOpOs, TaBPHYeCKOH ChOpMallHH, MOUTH HalleJIO COCTABJIAIOULWe HMKHHE 
POPH30HTHI OMTAKCKOM CBUTHI KOHTIOMepaTosB (B. H. AneKcaHfzposa), Hu HamHuHE 
OTJIOXKeHHH, YCJIOBHO OTHECEHHBIX K CpeHeIOpCKuM, B cTemHOM Kppimy (JaHHBbIe 
6ypeHua 1955 r.). Konrypbl cpeqHeropcKoro mporvOa B HacTOslee BPCMA He- 
SICHBI. 

B kuMepHxK-THTOHeE TepefxoBpol mporu6 Boctounoro Kppima dopmupyetca 
ceBepHee BO3bIMaBluelica Cyfakcko-KapagarckohH cknaqyaTou 30HbI. B Heo; 
KOMe OH MepemellaeTcaA K ceBepy, HacTynaAd Ha CBOe€ KHMePHJXK-THTOHCKOe M1aT- 
(OpMeHHOe KPbIO, HM pacnoslaraeTCA MpMMepHO B paMKax coBpeMeHHOroO MupoMb- 
ckoro nporH6a. Tepputopus, KoTOpylo NepeoOBOl NpOrH6 3aHuMaJ B KMMepHvK- 
THTOHE, BTATHBAeTCA B OOULee NOAHATHE CKayaTOH 30HbI KpbiMa MH K BepXHeMy 
albOy (°) osopmuasetca B BocrouHo-Kppimcknit CHHKJIMHOpHE. 

Ha cepepo-3anaquom Kapka3e nepeqoBol mporn6 B 9TO BpeMs elle He CyILe- 
cTByeT. B TeueHve BepXHelopcKOH 9mOXH — mesloBoro nepHofa B Kapkasckon 
TeOCHHKJIMHAIbHOM OONAaCTH MpeoOsalaloT NOrpyxXeHUA, MpoMcxoLUT mporecc 
reoTeKTOHMYecKOH udpdepenwualun, BOSHHKHOBeHHA MH CSopMupoBaHUA (bvu- 
meBblxX nporu6os (°). TombKO B KOHILe BepXHeMeOBOH SNO0XH — Havane maseo- 
reHa B CBA3H C MepecrpoOHKOH TeKTOHMYeCKOrO Maha (bHWeBbIi nporu6 ce- 
Bepo-3anaqHoro Kapka3a MHrpHpyeT Ha cepep UH MpeBpallaerca B nasmeolleHe 
B MepeoBoH MmporMO, HanOomee MHTeHCHBHO OMycKaBlasAca YacTb KOTOpOre 
pacnoyiarasacb B palone cr. Kppimckas — ct. A3opcKas. B npegenax WUn- 
HONbCKOrO MporHOa CkopocTb norpyxeHuA nagaet. MakcumymM TeKToHuyeCcKOL 
aKTHBHOCTH nepememtaetca B IIpeqkaBka3be, B OOJIACTb BOSHUKUIerO TaM Tepe: 
WoBoro mpornéa. 

B HW>KHeM HM CpeqHeM 90LeHe OOAaCTh MAKCMMa/bHOTO OMycKaHUa mocseL: 
Hero OKasbIBaeTCA CMeWICHHOM Ha toro-BOCTOK B paloH r. Topsunii Katou — 
r. Xalbokenck. B BepXHeM 90NeHe FeOTeKTOHHYECKHA PEXKUM OTeNbHBIX yua: 
cTKop mpornOa B IIpeqkapkasbe BbipaBHuBaetca. B Mugonpcxom mporuée He 
MNPOTHKEHUM BCero SOMeHa MPOMOJMKAeT TOCNOACTBOBATb YCTAHOBMBIUHHCA ELLE 
B MavsleoleHe pexKHM, OM3KHH K TWaTspOpMeHHOMy. 

B MafKONCKOM BeKe B CBASH C yCHJeHHeM NOAHATHE CKNaquaTbIx 30H Kap 
Ka3a HU Kppima HMHTCHCHBHOCTb MOrpyKeHHA BO3PacTaeT H CTAHOBUTCA MaKCUu 
MaJIbHOW B IpeeaxX KPbIMCKOM YacTH MporHOa, KOTOPad BOSpOxRLaeTcA HW CHOBE 
BTATHBacTCA B MOULHOe OnycKaHHe. MectronojoxKeHHe O6sacTH MaKCHMaJIbHOr 
MPOrHOaHUA OKaSbIBaeTCA CMeLICHHBIM Ha BOCTOK MO CpaBHeHUIO Cc IIporHuoon 
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HEMCJIOBOM STOXH, YTO, NO-BUAUMOMY, CBa3aHO C OOLMM CBOJOBLIM BO3{bI-- 
mem Kpbima 3a 9TOT OTpesoK BpemMeHH. 

a pyOexe Maiikona M cpeqHero Muollena norpyxenue B npegenax Munonb- 
© MporHOa pesKO saMefineTcaH. Srecb ycraHaBMBaeTca nviaT@opMeHHbIM. 
“uM, M MugoubeKuli nporu6 dakruuecku mpeppatiaercs B cuHekIM3y. O6- 
Tb HHTCHCHBHBIX ONYCKaHUH NMOKHAaeT TeppuTopuio Kppima, coxpaHasch on- 
JIeHHOe BPeMA (YOKPaK—CapMar) JIMUIb B IOFO-BOCTOUHOL u Kpahuel BocTou- 
yacTax KepuyencKkoro nouyoctposa. IIporn6anue cranoputca MaKcuMayib- 
B IIpeqKapkas3be. 

HeoreHe B mpeflesax Kepyenckoro nowyocrposa NOLHATHA NocTeneHHO npu- 
€TaloT BCe OOJIblee 3HaveHHe, a yUaCTKH, MpoZom«KaloulMe OnycKaHHe, BCE 
jee ero 3ameyaioT. B- To. xe BpeMa B npegemax TamaxcKoro nomyocrpopa 
MOUKAIOTCH CPaBHUTeJIbHO MHTeCHCHBHbIe ONYCKaHHA, MOCTeMeHHO 3aMeTHO: 
alollMeca K BocToKy. MoxkHO Jlymatb, uro IlpeqkapkascKuli nepeqonoli 
rMO mpofsomkacad B HeOreHe He B HanpaBseHuu MsponpeKol snasn- 
(°,8), a B mpegenbt Tamanckoro movryocrposa. 

IB mu1MOWeHe pasMepbI MepeqoBoro mporu6a NO CpaBHeHHIO C MHOLeHOBLIMU 
yTHMO cOKpalilaiorca. OOsacTb MaKCHMaJIbHOrO MOrpy2keHusA B cpeqHeEM 
PXHEM IIMOWeHe pacnoOwJlaraeTcaA ceBepo-3anayHee cT. CnaBaHcKol. 

Takum 06pa30M, aCHHXPOHHOCTb pasBuTHA reocuHKMHanel Kpbima u Bosp- 
"o Kapka3a oOycnopusia pasHOBOspacTHOCTb nporv6a B Kppimy u B IIpez- 
‘Ka3be MW pa3JIMUHYl0 CTeEMeHb BUIMAHHA KaKOH “3 Ha3BaHHbIX reOCHHKIHHa- 
Ha pa3JIM4HbIX 3TaMaX PasBUTHA NpornOa: UCKIIOUNTebHOe BUAHHE K pyIM- 
{ TCOCHHKJIMHaJIH B Me3030e HM MpeoGulaflatolllee B Malikone u npeobmagatouee 
iqHue Kapkasckoli B maeoleHe, S01eHe, CpeHeM HM BepXHeM MHOLeHE, 
1olleHe HM aHTponoreHe. Bausanne KppbimcKol reocHHKJIMHaJH B OOWLMX YepTax 
MMHHPOBaO Ha paHHux. KaBKa3cKoli — Ha Ooee NO3LHUX cTaquax dopmu- 
AHMA TIporHGa. 

30Ha MaKCMMaJIbHOrO MOTpyKeHHA Ha MPOTAMKEHHU TeoMorMyecKkoOH HCTOPHH 
ru6a HEOMHOKPaTHO MeHAJIa CBOE MECTONOJIOKEHNE, UCMbITHIBAA 3HAYUTeNb- 
P TIEPEMELLCHHA HW TATOTEA K TOM WIM Apyrok reocHHKJMHAJIU, COOTBETCTBeEHHO 
meHu UX BAMAHUA. MuTepecuo, uTo Korga nporvOannue B IIpeqkaBKa3be Obi 
(JI€HHBIM, OlyCKaHue B KPbIMCKOM YaCTH MporHOa OMHOBPeMeHHO ObIIO cyule- 
CHHO Oovlee cylaObIM, H HaoOoporT. 

Equupii B CTpyKTYpHOM OTHOWeHHM, ryOoKO mpornyTh KppimcKo-Kas- 
ICKHH mepesopoh nmporvO ABAeTCH OObEMHEHHBIM HM NpescTaBsaeT cocoon 
[MapHY1O CTPyKTypPy, BO3HHKLIY10, MO-BHAMMOMY, BCJIeACTBHE PasBUTHA JByx. 
YeOBbIX mporu6os: Bocrounoro TIpeyKppimcKoro uw SanayHoro IIpenKkas- 
CKOrO, MepBbIii U3 KOTOPbIX ABJAeTCA Ooee APeBHUM. 

Co BpemeHem HekoTOpble y¥acTKH NporMOoB mocTemeHHO yTpauHBasM reo- 
[KIMHAJIbHbIe HW Jaxke nmepexoJHble YepTbl, H MX BCe Ooee OXBAaTHIBA MW1aT- 
MEHHBIM pexKUM. STOT mpollecc HavaJICA HW MPOABKJICA B Oosee ApepHem Kppim~- 
M mpornoe. 

Jina nepeqopbix mporH6oB xapakTepHbl OOJIbIIHe AMIWIMTYAb, a cylelo- 
€bHO, H CKOPOCTh NOrpy2KeHUA MH 3HAUHTEJIbHBIe ee TpafHeHTbl, OCOOeHHO 
IpelmeaxX 1Ox*KHOrO GopTa COBPeMeHHOH CTPyKTYPHI. 

Ilepeqoppie mporv6nl crasiM apeHolt npoleccos ckalKooOpa3s0BaHuA, OYCHD 
‘YIBHBIX B TlaleoreHe B MpeseiaxX MaeOWeH-HH2KHESOLeHOBOTO dMiWeBoro 
rH6a, pa3SBUBaBllerocd Ha PaHHHX CTaMuAx copmupoBaHua SanayHoro: 
eKaBKa3CKoro mepesoBoro mpornua, 3HauHTeJIbHbIX B NaJlecOrene (omuronexe) 
leoreHe B 30He PasBUTHA TManvpoOBOW CKMayaTOCTH H OYCHb CMOKOMHDIX (0 
[HOPO OTCYTCTBUA) B OCTAJIbHBIX palioHax mporuoos. 

Tlonepeynaa npoctupanuto nporMOoB MurpallMa B HallpaBJleniy TlaTPOpMHI, 
JaKTeEpHaA JIA CTPyKTyp MoAoGHoro TuMa, Obla AOBOMbHO YETKO BbIpawkena 
‘PBIMCKOM mmporuGe u csladee B KaBKa3cKOM. 

IIposeyeHHbi avanu3 moKa3as, YTO HEBOSMOX%KHO OJHHM HaHMCHOBaHHeM 
iPaKTepH30BaTb reorpaduyeckoe MOMOReHHe o60ux NPpOrH6oB (B ree 
KOM CMbIcle) Ha Pa3vIMUHbIX 9TalaxX MX FeOJOrHyeCKOH UCTOPHH. ae 


IIPHMCHAeMbIe B HacTOsMUee BPEMA B WMTepaType Ha3BaHHA mporH6a (MuzO. 
Ky6aHckKuii U Ap.) MoryT ObITb ynOTpeGJIeHbI, MO-BHMMOMY, TOJIbKO JIA O 
3HaYeHHA TOM TyOOKOH MporHyTOM CHHKIMHAasIbHOM CTPYKTYPbI, KOTOPas OO) 
30BaJlaCb B Pe3yJIbTaTe BCeli CYMMbI PaCCMOTPeHHbIX COObITHH. 


KuepckHi rocyJapcTBeHHblii Iloctynuso 
yHuBepcuter um. T. I. Ilesuenxo 15 I 1959 
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MHHEPA/JIOFH ff 


X. C. MAMEJ\OB, B. HW. CHMOHOB » akanemuk H. B. BEJIOB 


PPYNMAX BEJIEPHTA — JIOBEHHTA M PHHKUTA — MO3AHJPHTA 


| OTH Be rpynnbl Clelyior OLHa 3a Apyrofi B COBpeMeHHEIX KypcaxX MHHepaso- 
u (*,”), a Take B MHHepanoruuecknx Ta6nuuax (3). TIpu Gomee uu MeHee 
NM3KUX THNOBHIX cbopMysax AsBI[SiO,],(F,OH), rae A = Ca, Na, TR,... 
B = Zr, Ti, Mn, Fe,... ov pe3ko pasmuuyaiorca no cbopme u napaMerpam 2ule- 
SHTapHOM AYeHKM (OCTAIONIMMHCA OIM3KUMHM B Mpesenax Kako rpymmbl). 
Pome Toro, oO mocmeqHero BpeMeHH B rpynne BémepuTa — OBeHUTa BeLy- 
MM 3JIEMCHTOM TipefctaBaasica Zr, Tora Kak 
rpynme puukuta Zr oOOblMHO OTCYTCTBOBA, 
cTynax cBoe mecto Ti (ra6. 1). 
 Hegaspyo ony6aukopaHHble pesybTaTbl nod- 
OHO pacwiMpoBKH CTPYyKTyPbI JOBO3epcKOoro 
r, i-cumukKaTa — ceiifosepura (*,°) BHocaT cy- 
\eCTBCHHbI€e H3MCHEHHA B MMHepaOrMyeCKy!0 pyc. j. Tunneutonad senTa. 
apTuny. Celiyqo3epuT c yKa3aHHOM BbIle THMO- Karyn us06paxenusri oKTasqp 
DH PopMyIOH, HO C BeCbMa GOJIbILMM CcOjep- amen GREE SS 
aHuem Zr (23% ZrOz) Obl oTHeCeH ero Tep- TOHAMKVILIPHOA K mnocKOC TATED: 
DOTKpbIBaTesem CemeHosbiM (°) K rpynme Béle-  sexca. Z3auepHenHbie TpeyroubHH- 
i — JIOBCHHTa, HO M10 PeCHTTeEHOMETPHYeCKMM xu — ocHoBaHHuA Si-TeTpaszpos, 


HHbIM OH COBePpIIeHO OTYeTIHBO NONafaeT B WoMapHo cocTaBAIOMUx AMopTO- 
rpynnsr [SizO7] 


DyYMMy PHHKUTa; Oomee Toro, 3a CueT HeabHO 
ASPeIeCHHOM CTPYKTYPbI OH MOMKEH ObITb T0- f : 
‘aBICH BO TylaBe Fpynnbl ceijosepura — pMHKUTa C THNOBOH opMy.ION, B 
TOpoH (cormacHO CTpyKTypHOMy aHaM3y) BMecTO Byx OpTorpylll [SiO,] 
rypupyer ova Auoprorpynna [SieO,] noc He BXOAAMIMH B KpeMHeKHC- 
PpOJHbI paquKan BocbMoi arom O, urpalollui B CTpykKType OMHaKOBy!0 
OJIb € (eBATLIM) aTomMom F(OH). ‘ 
_ To xe crpykTypHoe uccleqoBanue (*,°) moKa3aui0, 4TO BO rape Tpynnbl Bé- 
2puTa — JIOBeHHTa HeoOxosuMo mocraBuTb KycnuguH, Ca,[Si20;] (F,OH)s. 
(bopMyme moculequero orcytcrsyer Zr (Ti, Mn), Ho 3aTo B crpyKrype (’) Hau- 
ee YeTKO BbIPaKeHbI OCHOBHbIe OCOOeHHOCTM rpynnbl KyCNuAqMHa — Bevle- 
ata — OBeHUTa. Sto — cpasaHHble paguKanamu [Si2O,] u ofMHouHEIMu O 
(F,OH) 6ecKoHeuHble KOMOHKM U3 MOCTABJIeHHbIX Ha peOpo Ca-oKTas[pos. 
CTPYKType Mpounx WIeHOB Ppynnbl 3HauMTeIbHaA YacTb Ca B OKTAdMpax 3a- 
emjeHa Ha Na, Menbuiaa wa Zr (Ti, Mn), mpwyuem OTHOWeHHe YMCA «IBeCTHBIX» 
ATHOHOB K CBeTJIbIM He mpeBbliiaeT | i 

B ocHoBHolt pabote mo cTpykType KycnuyquHa, HB pAe AaIbHEMUIMX YHCTO 
WHepaorMuecKuX paOOT MHOrO mecTa yfleMAOCb ero TECHOH Sa or 
13M CO CTPpyKTypoH Apyroro Ca-cuiuKaTa — THWIeHTA, Ca; [SizO,]-(COs)e. 
SOMeTPHYeCKHt §=aHaIM3 CTpyKTypbl 9STHX IMPOCTeHINHXx Ca-cHJIMKaTOB 
3BOJIMJI YeTKO BbINeIUTb OOWMH Wid HUX OeCKOHeCYHbIM MHHepaOrHyecKun 
WUKasl — THJIJeMTOBYIO JeHTY (puc. 1) MC MOMOLI[bIO Ero MpOcTO «COCTaBUTb» — 
Th CTPYKTYPHOe ‘pelleHue IA CTOMb BaXKHOTO B XMMHM WeMCHTOB COCHHHCHHA, 


8 
1K TupaT TpexKasblMeBoro cumuKata (*). ne 


J[pyruM HHTepecHbIM Pe3YJIbTATOM BBIJeJeCHHA STOTO YCTOHYMBOTO MMHepa 
JOTHYeCKOTO pajHKasa — THJICMTOBOH JICHTbI — ABJIACTCA YCTAHOBJIeEHHe Treo 
MeTpuueckKoro (cCTPpyKTYPHOroO) pa3zHuHA MexKAY rpynnoh KycnuAuna — Bee 
puta — JIOBeHHTa HW rpynnol ceio3sepuTa — PHHKHTA, B PesyJIbTaTe YeroO BOB 
HUKaeT HEOOXORAMMOCTH JlasIbHelillero (pas3yMHOTO) OObeHHEHHA OGeuNX rpynn 
yoKe CBA3AHHBIX OOuleH THNOBOH opMyvoH. 


6 
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Osa." Ky 
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Puc. 2. Crpyktypa kycnuguna, Pue. 3. Crpyxtypa, cocTaBjeHHa® 
COXKEHHAA U3 THJJIEHTOBLIX JICHT M3 THJJICHTOBBIX JICHT Tak, UYTOOBI | 
TaK, UTOObI BCe 3BeEHbA Ca-OKTadJ- 3BeHbA OHOK OpHveHTalluuH Mposos- 
poB MposomKanu Apyr Apyra jo *KaJu Apyr Apyra Wo OeckoneyHocrH' 


YeTLIPCX OKTAIZPOB B 3BeHe 
} 


B TussevtTe u B ruypaTe TpexKasiblMeBoro cHuIHKaTa (*) THJIJIeCHTOBbIC JICHT! 
MCKPeTHbI WH COCAMHAIOTCA MeKy cO6OH B NepBOM JOOaBOUHbIMM TpynnaM 
COs u OMHOWHBIMH Ca-okTa2{paMu, BO BTOPOM JOOaBOUHbIMH napamMHu Ca-oK 
Tasipos *. B kycnuyuue (BemepHTe—JIOBeCHHTe) THJIJIEHTOBbIe JICHTbI MPHCTAaE 
JIHIOTCA [pyr K Apyry HenocpeACTBeHHO, TAKUM OOpasom (puc. 2), YTOGbI Bok 
Hbl€ 3B€HbA TeX WenoueK 43 Ca-OKTad ApoB, KOTOPbIC SIBJIAIOTCA OCHOBHBIMH B THI 
J@HTOBOH JIeHTe, MposomKann Obl Apy 

Apyra, WOBOLA AWMHY 3BeHa JO YeTHIPe’ 
| oxTa2qpos. B KycnuyuHe 9Tu 4-uU1eHHBI 
3BCHbA 3axXOAAT pyr 3a Apyra, oryuer 
crpyktTypa mpefctaBiserca Oosee mpou 


ey rR rs 


AY Up AY WX HoH. Ha nepvog a, HOPMaJIbHbIit K Hé 
ST IIpaBJIEHHIO THJJICHTOBOH JICHTHI, npuxc 
CO) a. WY UD SY AUTCA Be TaKUe JICHTHI. | 

CDWY WD» Ho MoxKHO NpuKalbIBaTb THJIJICHTOBB 


4 JIGHTbI [pyr K Apyry u Tak, uToO6bI 3BeHB. 

Puc. 4. Crpyktypa celjoseputa (u3 Ca-OKTad/{poB) OAHOTO u3 AByX Hanpar 

Je@HHH TposomKasH Apyr Apyra Do bec 

KOHeEYHOCTH, KaK 9TO NOKa3aHO Ha pwc. 3. Cehuac ecTecTBeHHO CUMTAT 

OCHOBHBIM MOHOKJIMHHbIM aCneKT CTPyKTyPbl HM COBMECTHTb OCb 6eCKOHeEYHO 

JieHTbI H3 Ca-oKTas1poB c ocbio xX. TlocneqHaAA Tenepb GyZeT HAKMOHHOLM K OC 

THJJICMTOBOM JICEHTbI, HO Ha NepHoy a OyZeT NPHXOAUTLCA TOMbKO OfHAa THIIIE 
HTOBaA JIeHTA. 

TakoBbI CTpyKTYpbl Celiqoseputa (MU, BEPOATHO, Bceli rpynmbi cefimosepurTa- 
PHHKHTAa), HO C TOM pa3sHHleH, YTO BAONb OCH (Y) THECHTOBOM JeHTHI STO Noce) 
Hs COCKAKMBaeT Ha OAMH OKTASAp (0 OCH xX) nocme KaxKJoro nepexoga yepe 
OeCKOHEYHY!0 JICHTY U3 OKTA9SIPOB. Jlerko BuJeTh, YTO TEM CaMbIM NepHoy (? 
BOJIb HallpaBJIeEHHA THJIJIEMTOBOM JIeHTbI yBavMBaeTca (puc. 4). 

TakuM o6pa30M, MMHepaubl Ppynnbl kycnuquna — Be JIepHTa—JIOBEHUTA Sl 
JIAMFOTCA (MO Kpatineli Mepe, c reoMeTpHyecKon TOUKH 3PpeHUs) JMIUb nNOnHMOpe 
HOH MOupuKallMeh MuHeEpanoB rpynnbl celijosepura — puukuta. Beposarut 


* Ha Bcex pucyHKax K JaHHOH cTaTbe JaHbl JIMUb NpOeKMMA MOTHEOB H CTPYKTYp MIpH sty! 
3PeHHA BOb OCH C, M NOTOMY Ka%KAbIH OTLebHbIH OKTA3Ip ABAACTCH TOPMOBLIM OT Geck- 
HeYHOH KOJOHKH — WeMOYKU U3 OKTASLPOB, NeplewAMKYAAPHOM K NOCKOCTH YepTexKa,-— 0 UE 
nlogpo6uee cm. (8). i 
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Ta6auna 4 
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Munepadb rpynnn pBéneputTa—nopeunura 


Ca,NaZrO [Si2.0,] F 


2 : 4 10,82) 10,28] 7,27 — 108°57’ _ 4 

[Na, Ca, Mn}, (Zr, Ti) O [Si.0,]F reclantente eeu 
(Ch TRa Me) cp (lsFe) 01S Or]HiO-wrns (ait 12) kt sleemmens) seeeee ia ma 
apHHUT Ca,NaZrO [Si,O,]F 10,93)10,81] 7,33 | 90°29” | 108°50’) 90°08] 4 
3eHOYIUUT (Na,Ca), (Fe, Ti, Zr)O [SizO,]F 10,14)11, 41 7,28 91°21’ 99°38’| 111°54’| 4 
opTazanUut NaCa2,ZrO [SizO,]F 10,91/10,29] 7,382 | 90°29’ | 108°50’| 90°08’} 4 
MOKAaJIMT Caz,5 Nby,,O [Siz0,] (OH,F) 179,88 10,42) 7,38 — 109°40’ — 4 
cng aH | Ca,[Si,O,] (F, OH)z2 10,35]10,43] 7,55 — | Pate _ | 4 

MuHnepadab rpynnn puuKkuta 

HKUT Na (Ca, Ce)2 (Ti, Ce)O [Si20,] F o4 ar 
OHCTp YNUT (Ca, Na); (Ti, Ce)O [Si20,] F. 18,51/ 5,68) 7,47 ca oar = i 
\O3aHApPUuT (Ca,Na,TR)2—5 (Ti,Zr,Ce)O [Si.0,] (OH,F) 18,44| 5.64] 7.43 $3 93° = 4 
jamnpoduaaut) Na,Sr,Tis{O[SizO7] (O, OH, F)}o 19°09] 5.351 7,06] — = = 9) 
etigoseput | NazMny,gZterrsTin25O [SisO,]F 18,30] 5,53] 7,10) — | 102°43’|  — | P 
ecb axe yMeCTeH TEPMHH NOMMTUNMYeCKad MOLNPUKAalMA, B AHAJIOrMH C TepMH- 


oorveH, MPHHATOH AIA pa3sIM4HbIxX MoguduKaluh BiopuuTa ZnS u Kap6o- 
yuaa SiC. Ora «nomuTuNnuA» XapaKTepHO MpOABAeTCA B MPHOIM3HTebHO Ofn- 
aKOBOM MOU,aqM npoekuMu aueuku ab. B auelike KycnusuHa — BéslepuTa — 
OBeHHTa 0 CPaBHeHHIO CO CTaHJapToM (THJJICHTOBOH sJIeHTOH) Mp HeEM3MeHHOK 
cM b MpHOAM3HTeEMbHO yABOeHA OCb Q, B CeliqosepuTe — PHHKHTe OCb a He yI- 
aMBaeTCA (XOTH He€CKOJIbKO YBeJIMYMBaeTCA 3a C4YCT MOHOKJIMHHOTO yrvia), 
(0 OCb Db yjBoeHa (XOTA BCe-TaKH, MO TOM %e MpPHYMHe, OHA HECKOJIbKO 
CHD 2Zryn); PESYbTATOM ABJIAeTCA MpHOmMxKeHHOe paBeHcTBo 10,5 10,0 = 
rz 0,0.X 18,5. 

 B peabublx MuHepanax, dburypupyloulmx B Tada. 1, mpexye Bcero MeHAeTCA 
aTepHaJIbHbIM CocTaB Kak B rpynne A (B kycnMyuHe TOMbKO Ca, B CeliqosepuTe 
ouibkKo Na), TaK u B rpynne B (Zr — Ti — Mn — Ca), Jauee noxBIAIOTCA TPH- 
i ae yrubl a u 8 (po3seH6ymut). IIpoucxomweHHe moceqHuxX HeTpyHO 
PpecTaBuTb, eCIM YyU¥eCTb BO3MOXKHOCTh HaXOMKJeCHHA, HampuMep, rpynn 
3i20,, SKBUBAJICHTHBIX B MpOeCKUMH, Ha JBYX Pa3HbIX BbICoTax (z=0 u z = 0,5) 
10 KOHIaM Kak OCH @ (B MpOeKIHH), Tak HM M0 KOHWaM OCH OD, 4TO COOTBETCTBEHHO 
IPHBOAUT K NOABEHHIO yrvioB 8 B NepBOM CIy¥ae H 4 — BO BTOPOM *. 


VMucrutyT xumuu Tlocrynuao 
Axajemuu Hayk Asep6CCP 26.011 L959 


Mucturyt Kkpuctasmorpapun 
Akajemuu HayK CCCP 
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* HerpyqHo BueTh, ITO pH «celOZePpHTOBOH MOHOKHHHSAllMMy CTPyYKTYPbl Ha THMIC- 
ITOBLIX eHTax (puc. 2—4) MOHOKJIMHHbIM yIIOM CTAHOBHTCA 7. 
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B. B. JOBPOBOJIbCKHH 


3JIEMEHTbI — M1PHMECH B KAPBOHATHbIX KOHKPELASAX? 
M3 4ETBEPTHUHbIX OTJIOKKEHHM APAHAHOUM 30HbI, 


(IIpedcmaeaexo axademuxom H. M. Cmpaxoeom 4 IT 1959) 


Cormacuo H. M. Crpaxosy (1), mepepacnpeyedenne BelecTBa B CyOa9paJIbHbIX 
YCIOBHAX P€3KO OTJIMYHO OT MpoweccoB AMarenesa, COBepllaioleroca Mp Ha- 
JIMYHH BOAHOM Maccbl Ha, OCaKOM. 

J\1A BbISCHEHHA MOBCCHHA MaJIbIX 3JICEMCHTOB B CyOadpaJIbHbIX YCMOBMAX 
HaMH ObvIO MpOBeAeHO CpaBHUTebHOe MHHepasoro-neTporpadpuyeckoe, XHMH- 
yecKoe HW cieKTpocKomMyeckoe usyyeHHe 68 OOpasloB KapOoHaTHbIX KOHKpelluh 
M3 YETBCPTHUHBIX OTOKEHHH apHAHOH 30HbI CCCP. Y ka3aHHble KOHKPellHH HMEIOT: 
MOUBEHHO-rHMepreHHoe MpOHCXOKAeHHE HW OJIbSyIOTCA WWIHPOKMM pacmpoctpa-, 
H€HHeEM B OTJIOXKCHHAX YETBEPTHUHOFO BOZPAacTa APHAHOH 30HbI MHOFHX CTpaH. 
ITO OOCTOATEIbCTBO, a TaK%Ke MpHypOveHHOCTb HEKOTOPEIX MeCTOPO*KAeHMMy 
K CKOIMJICHHAM KapOOHATHbIX KOHKpelWH MpuBeKaO K MOCe,HHM BHUMaHHe 
MHOrHX ucceqoBaTemeh (7 *). 

MimMea B BUY BaKHOCTb H3YYCHHA 3aKOHOMePHOCTeH pacmpeseeHuaA pac- 
C€HHHbIX COJe€pKaHHH 3/JICEMCHTOB BHE PYAHbIX MeCTOPORKAeHHH (reoxuMuye- 
cKoro (boHa), 3HayeHHe yero ocodeHHO no_yepKuBaetca H. M. Crpaxospim (?),1 
MM. U. Pun36yprom ('°), B. B. Uhep6uxoii (4) u ap., KoHKpeluu Onlin HaMH CcOO- 
paHbl Ha y¥acTKaXx, 3aBeJOMO yaJICHHbIX OT KaKHX-JIHOO PyHbIX MeCTOpOMe-1 
HHH. YUMTHIBad OOMbUIOe 3HAYCHHE JIA TeEHeE3HCa 3STHX KOHKPeWHH 30HAaJIbHO- 
reorpapuyeckux YyCJIOBHH, H3yYeHHIO ObWIH NOBeprHyTbI KapOOHAaTHBIe KOH- 
KPCWMH H3 YeETBEPTHYHBIX OTIOXKCHHH MycTbIHHOH 30HbI ([OxkHEIH Ka3axctan 
M HeKOTOpbIe NyHKTH Cpequet A3uu), cremHol 30HbI1 (CeBepHpit Ka3axctax): 
H slecoctenHOH 30HbI (LleHTpambHo-UepHosemupie O6slacTH EBponelickow “actu 
CCCP). Msyuanucb nepudepnueckue HM WeHTpasIbHble YaCTH KOHKpelHit. 

J\A UCKIIOUCHHA BIIMAHUA Ha Pe8yJIbTAaTbI aHaIu3a MCXaHHYeCKMX acTHIL 
BMEIalOllMX MOPOA MpH XHMMYeECKHX MCCMeAOBAaHHAX MpOBOAMINCb onpeeme- 
Hud B 10% comAHOKUCION BbITAKKe (c MOcMeLy1ouleh O6pa6orKoH 10% NaeCOs).. 
AnaJI¥3bI IpOH3BOAHINCb B MadopaTopuax Munepasoruyeckoro my3sea AH CCCP 
(aHamuTuk H. B. BopouKopa), Boponexckoro yHuBepcutTeta (aHaJIMTHK 
II. B. SAxuiopa) u Munucrepcrpa reojlorud MU OxpaHbl HeAp (aHamHTuK 
H.C. Bamees). : | 

Hsyyenve wwiMpoB KOHKpelMii MO, MHKPOCKONOM NOKa3a0, ITO OHH CAO- 
*KCHbI KPHIMTOKPHCTasIMYeCKUM KapOOHAaTOM C HeMOCTOAHHBIM KOJIMYeCTBOM 
M€CYaHO-aJIEBPHTOBBIX YaCTHIL BMelWaloOWlux mopoy. B wwiudax 4wacTo BHHBI 
PeJIMKTbI KOJWIOHAHOrO COCTOAHHA KapOoHaTHOrO BellecTBa. Onpewenenne 
MOKasaTeeH MpeJOMJICHHA KapOOHATOB HMMePCHOHHBIM NYTeM MO3BOuMIO ycTa- 
HOBHTb BeMunHy Nm= 1,658—1,662 u N,’ = 1,480—1,490, uTo orpeyaer 
KaJIbIMTy. ITO XOPOUIO NOATBEPAKAaeTCA TAaHHbIMM XMMMYeCKOFO aHaIH3a, Cco- 
rylaCHO KOTOpbIM coxzepxaHHe MgO coctaBuset 0,35—1,70%. ) 

CofepkaHHe pyruX 3/IeMeHTOB, M3BJICEKAeMbIX COJAHOKUCION BEITSKKOIt 
c nocmexyiouleh OOpaborKol cosoli, cocrapaeT: SiOz 1,65—4,73%, Al,O; 0,21— 
2,08%, Fe2Os 0,20—2,41%, NazO + K2O 0,10—1,45%; TiO, o6Hapyxupaet- 
CH NOCTOAHHO B BHUJ CJI€OB, 3aKHCHOe *Keleso He OGHapy2KeHO (oNpeyeneHue 
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PBOAMJIOCh B OTJCbHOH HaBecKe). Cogep2xkaHve HepacTBOpHMOrO ocTaTKa: 
Bo—38,65%) B nepucdepuyeckoi YacTH KOHKpeluli, KaK IpaBMs0, HECKOMbKO. 
IbIIe, YEM B WeHTPaJIbHOH. 

IlorykojMuecTBeHHBI€ CIeKTpPabHbIe aHau3bl MpousBo_uuch no 12- 
JbHOK wikane*. MyenTuyHocTh ycOBHii BRINOAHeHHA aHau30B nO3BOAeT 
PBOAHTb CpaBHHTeIbHOe H3YYeHHE MaJIbIX SeMeHTOB (?”). O6Onapy2KeHHBIe: 
BIC SJICMEHTHI MIPHBeAeHbI B TAO. | (B TaOMMLLy HE BKJIOUCHEI 3JICEMCHTHI, 06- 
Y2KCHHBIC B Pe3yJIbTaTe XMMMYECKUX aHaJIH30B). CieqyeT OTMETHTh, YTO CO- 
B MUKPOSJICEMeEHTOB B WeHTPaJIbHbIX M MepHdepHyecKuX yuacTKax KOHKpelluit 
sMayaer. 

| Ta6auna 1 


Maule 3J1eMeHThI B KapOoHaTHEIX KOHKPeCU WAX HS YETBEPTHYHHIX OTJIOMKeHHH 


Yacrora oOuapyxenus | Cepepnpii Kasaxctan 
pH CNeKTpavJIbHbIX (30 npoo) 
aHamugax 


TOmupiit Kasax- 


UO Esponeticxott 
cTau (26 npo6) 


yactu CCCP (12 npo6) 


B KaxJoH mpo6e di, Ma Cacv,Sry Ti, Mn, Ca,.V, Ti, Mn, Cu, Zr, 


Ni, Ga, Sr, Ca Gresiziba 
Uacto NivGo, GayZryY "| CorZreAgeSnk Ga, Ni 
VD epoca are meY Da Lin @raP by 
CraBel Wa Sor Wars 
Pezko Sn, Zn, Mo, Ag Mo, Zn, Ce, Be Y, PbyV.Sn,Be 


‘ConocrapmeHHe JaHHbIx TaO. 1 c pesybTaTaMH CIe€KTPaJIbHbIX aHaJM3oR: 
‘BEPTHUHBIX OTJIOMKCHHH U3YYCHHIX PaHOHOB NOKa3bIBaeT, 4TO B KapOouat- 
X KOHKPelHAX MPHCyTCTBYIOT HE BCE MA@JIbIC SIEMEHTbI, OOHAPy2XKeCHHBIC BO 
emaroulux mopogxax (Nb, Hf). AnanorvuHpit BEIBOA cyenan IT. B. 3apulKuM 
A USYYCHHU MaJIbIX QJIEMCHTOB B KapOOHATHBIX KOHKPeWHAX YIVIeHOCHO! Tou- 
_Jloneuxoro Oaccelixa (}%). 

Tlockompky MpHMeHABUIAaACA MeTOLMKa CMEKTPaIbHOrO aHadu3a He JaeT BOS- 
KKHOCTH ON€pHPOBaTb C aOCOJIIOTHBIMH BeJIHYMHAMH COJep%KaHHA MaJbIX 9VIe- 
ITOB, IpeicTaBleHHe O06 OTHOCHTEJIbHOM UX COMepKAHHH MOMKHO COCTABHTb 
BEIMUMH OTHOMEHHA 3JIEMEHTOB. C STOH We bIO WIA KaxKLOFO paliona Opwiu BbI- 
“CHB! cpeqHHe apHdMeTHYeCKHe JIA 9JIEMCHTOB, MOCTOAHHO WIM OYeHb YacTO: 
| Seber B KapOOHaTHbIX KOHKpelMAX HM YCTBEPTHYHBIX OTMOKe- 
AX. OOHapyKH0cb, 4TO COOTHOWICHHA MeKTY cpeqHHMU cosepxKaHHAMH 
Opofax M B KapOOHAaTHBIX KOHKpelMAX YCTOHUMBbI BO BCeX HCCJeCJOBaHHBIX 
nar, TIpH4eM B KapOOHATHbIX KOH- 

eluaAXx B 2—3,5 pa3a Oobule Hakall- Ta6auna 2 
oo Sr, B 1,2—2,0 nese Mogg CpeHAA BEJIMYHHA O1HOWICHHA 3JIGMCHTOB B 
etca conepxanue V, Cu, Pb, Ni, Co, — yersepruunnix oracoxenuax u KapOoHaTHBIX 
, Oomee ueM B 2 pa3a YMeHbIlaeTcA KOHK peuHAX 

jepsk anne Ga. Cogepxkanne Cr ocraer- 


MpHMepHO MOCTOAHHBEIM. Aaa Apyrux eS meter a yee ee 
SMEHTOB O KOJINYCCTBEHHbIX COOTHO- s 
HHAX CYJMTb 3aTPYJHUTeCJIbHO H3-3a Ca “Me oe 
IOCTOAHHOrO HX OOHapyxXeHHA. €al'Ss |opeeO-unep. (2inatomee 
CooTHOUIeHHA XapaKTePHBbIX JJIeEMeH- n-102 (2-4) n-10? 
3 B YCTBEPTHUHbIX OTJIOMKCHHAX H B Sr: Ba <1 =3 
DOOHATHBIX KOHKPCWMAX TaK2Ke OT- a = ee 5 Mee ge 

E > Cu OS aly) eo isemae ty) 
pe (raG7. 2). vicu | 439 132.8 


V3 npHBeyeHHbIxX JaHHbIX BUHO, 4TO 
M€HTbI — TIPHMeCH B KapOOHaTHbIX 
iKpeCluAX HW BO BMELLalollHX UX YETBEPTHYHBIX OTJOKECHNAX HMEIOT OTIMUMA- 
pOoHaTHbIe KOHKpelHN MO CpaBHeHHIO C YeTBeEPTHYHbIMH OTJOXKCHHSMH He 
IbKO Ha NOpsAOK OGorataioTrca Ca, HO B HUX B HECKOJIbKO pa3 yBeJIHYHBaeTCA 


* Ananu3bl NpoBezeHbI Nok pykKopoycTBom A. K. Pycakosa. 
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comepkanue Sr. CogepxKaHve OTJe/IbHbIX 3JIEMeHTOB (HallpuMep, Cr) B KOHK) 
ILHAX HM MOpOse MpakTHYeCKH OAMHAKOBO. 
BOmbuiad YaCTb MaJIbIX 3JIEMCHTOB B KapOOHATHIX KOHKPellHAX COLePpKHi 
B MCHbIIeM KOJIMYeCTBe, YEM B MOpOse, MPHYeM COMep2%xXaHHe HEKOTOPHIX 3 
MeHTOB YMeHbilaeTca HesHaunTembHO (V, Cu, Pb, Ni, Co, Ba), Apyrux —'! 
yee 3ameTHO (Ga). UacTb MaJIbIX SJICEMCHTOB, IIPHCYTCTBYIOUN[HX B UeTBEPT! 
HbIX OTJIOXKCHHAX, B KapOOHaTHBIX KOHKpelluax He OOHapyxeHa (Nb, FE 
TlouyueHHble pe3yJIbTaTbI CBHACTEIbCTBYIOT O Pa3JIM4HOM MOBeEeCHHH Mad 
9N€MEHTOB B Mpomecce mpeoOpas0BaHHA B CyOaspasIbHbIX YCJIOBHAX apH]IE 
-30HBI. 
) 


Bcecow3Hbli HHCTHTYT Tloctynu10 
MHHepaJIbHOTO CbIpbA 211 1958 
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Moksagp Akagqemuu nayx CCCP 
1959. Tom 126, NM 2 


PEOXHMH fl 


3. A. OCTPOYMOB u JI. C. POMMHA 


O SOPMAX COEJMHEHHM CEPbI B OHHbIX OTJIOKKEHUAX 
MAPHAHCKOH BHAJMHbI 


(I]pedcmasaeno axademuxom H. M. Cmpaxoeoim 14 I 1959) 


UccaeqoBanusA BOCCTaHOBHTEIbHBIX MpoleccoB B ocaykax Tuxoro oKeaHa 
bMa H€MHOTOUNCICHHBI. BMecte c TeM OHH HeOOXOAUMBI Ia Gonee riy6o- 
O TOHHMaHHA MpOWeccoB AMareHe3a NOHHIX OTOKeHHM OKeaHa. C pa3Bu- 
M B OTJIOMKCHHAX THA BOCCTAHOBHTEJIbHbIX PeaKUNH B 3HAYNTebHOL Mepe 
HACTCA HallpaBJIeHHe TeYCHHA TIpoleccoB [HareHesa OCaKOB, a B CBA3H 
THM XapakTep MHrpalluH HW OOULad KapTHHa NepepacnpeseseHHA ZJIeEMeHTOB. 
BoccTaHOBHTeJIbHbIe MPOWeCCbl BO3HHKAaIOT B JOHHbIX OTJIOXKCHHAX OKeaHa 
CYeT XKHSHEJCATEIbHOCTH MHMKPOOpraHH3MOB IIpH pacmaye oprannyecKkoro 
1lecTBa. , 
|B 9T0M OTHOUWICHHH OCaLKH rryOOKOBOHbIX BMNAaqHH MpescraBsawr ocobpllit 
Tepec, Tak KaK B HHX HaOJlOfaeTCH HakallJIMBaHue (JO HEKOTOPOM creneHu) 
raHuucckoro BenjectBa. Ilo HaOmogeHuam 9. A. Ocrpoymosa u HH. VW. Bon- 
Ba, IIPOWeccbl BOCCTaHOBJICHHA KaCaloTCA B NepBylo Ouepeyb 4-BasleHTHOrO 
pranila, 3aTeM 3-BaJIeHTHOFO %*Kee3a B CFO NOABMAKHOK (opme (THNa rupo- 
ucH), HM yxKe nocwle JTOTO HaYHHAeTCA BOCCTAHOBMeHHe CysbpaTOB, MpHBOLA- 
Pe BHaYale K OOpasOBaHHIO CepHUCTOrO *Kelesa (HAPOTPOMMTAa) 3a CUueT 
A3bIBAHHA COCMMHCHHAMH 3aKMCHOTO 2%Xesesa OOpasyiouleroca cepoBosoposa. 
DH HHTCHCHBHOM BOCCTaHOBHTeJIbHOM MIpollecce B OCaKaX MOABACTCA HU CBO- 

HbIM cepoBoyopoy. Hamuune BOCCTaHOBHTEJIbHbIX IIPOWeCCOB yCTAaHOBJIeHO 
H3y4eHO HaMH B JOHHBIX OTMOMKeHUAX CeBepO-3anaqHol yacru Tuxoro oKea- 
WM ee rulyOOKOBOHbIX BiagnH (1~*), a TakxKe HaliweHo 9. A. Oc™poyMoBbIM U 
VW. Boswkoppim B ocayqKax 1oxwKHOM uactH Tuxoro okeaHa, B paloHue Hosor 
aHiquu. B yKa3aHHbIx OOacTAX Obl OOHAPy2KeH XOPOLIO pasBUTbIH Mporlecc 
CCTAHOBJICHHA CybdaTOB H OBO YCTAHOBJICHO HaJIM4UHe OTACMbHBIX CPOpM 
e€RMHEHHH Cepbl; HaMM Oblwla H3yYeHA B3aHMOCBA3b 3STHX MOCMETHHX. 

TlpopexeHuble MccIeOBaHHA MOKasaJIM, YTO IIpOMeCCb!l BOCCTAHOBJICHHA CYJIb- 
ITOB JO CepoBosopoma, OOpasoBaHHe cCepHucTorO »XeNesa (FHAPOTpPOMIHTA), 
OOOAHOH cepbl, MHpHTa MH Cepbl, CBASAHHOM C OplaHHYeCKHM BeLIeCTBOM, 
IYHHCHbI EHHOM 3AKOHOMEPHOCTH Kak B Mopsx (°,°), TaK H B OKeaHe. 

CBeeHHA O BOCCTAHOBHTEIbHBIX NpOWeccaX B OTJOXCHHAX PIyOOKOBOLHBIX 
[aH WeHTpasbuoli wacTu Tuxoro oKeaHa BecbMa cKyubI. IT. JI. BespyKos (’), 
lucbiBan ocayku Wg3y-Bonnuckol, Piokio uM ceBepHou wacTH MapnancKkon 
laMH, YKa3biBaeT, 4TO Ha He UX (Kpome MapwauHcKoi), Mod KOpHuHeBbIMH 
KUCJICHHbIMH) TIMHMCTbIMM WlaMH HaXOJATCA Cepble TIMHHCTHIC HJIbI BOCCTA- 
BUTEIbHOH 30HbI. B TpaoBom MaTepHame co Ha Ma3y-boHMHcKon BraMHbl 
A3BaHHbIM aBTOPOM ObIJIM KaveCTBCHHO OOHAPYyKeHb! HeOOJbIIHe BKIOUCHUA 
IPOTPOHMHTA. 

B 27-m pelice 9kcnexumuonnoro cygua Mucrutyta oxeanonorun AH CCCP 
3uTA3b» Ha cranmun Ne 4003 (o = 11°20'4 N; A= 142°21' 3 E) B ornoxe- 
UAX Ha 1OxKHOM vactHd MapwHaHCKOH BUauHbl, Ha ruyOune 10 830 M, nox c10em 
KHCMCHHOTFO FAIMHUCTO-HaTOMOBOTO WJIa MOILHOCTbIO OKONO 55 CM Obl OOHAapy- 
€H BOCCTAHOBJICHHbIM Ccepbili HI C MpocsOAMM YepHOrO IBeTa, COAep*KallLMMU 
A]\POTPOUJIHT. 
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Ta6auta 4, 


ao J 
Cojyepmanue cepbl, % Ha cyX. Bell. Se 
TopuH3outT, Baara, xg s 
XapaktTepucTuKka Mpoost 9% A 
™ * cysb- | cpo- | cymb- | mu- | opra- | Ge) 
dugn. | Goan. | maTH. | PHTH. |HuUeCK. Sh 
J 
0O—12 Ma raunucto-quaTomMoBbii, He } 
KOPW4HeBbIM, OUCH MaATKHE 74,97| o6n. | — |0,3828) — | 0,009 0,1 
42—32 Van ,uaToMoBbli C MPHMeCbIO 
PIMHUCTOTO, CBeTJIO-KOpHuHe- He 
BBIH 81,04] o6n. — |0,444) — |0,043 
61—78 Un yuatomosnli, cBersio- 
cepblii, MMeeT YePHBIM mpo- 
co, o6oralleHHbId rxugpo- 
TPOHJIMTOM: CTPpyKTypa TBO- 


porkuctan 78,14} 0,055 | 0,030 | 0,342 | 0,011 | 0,018 
88—102| Wn guatomopnii, epHBIi, 

o6or allleHHbIMrMAPOTPOHAHTOM | 86,81 | 0,257 | 0,014] 0,612 | 0,017 | 0,036 
410—125 Vin qMaToMoBbli, cBersio-ce- 
pblii; HMeeT YepHbIe Mpocson, 
oOorallleHHble ruApoTpoumUToM | 83,37 | 0,040 | 0,013 | 0, 450 | 0,067 | 0,033 
153—185 To xe 81,48 | 0,142 | 0,026 | 0,333} 0,019 | 0,024 
170—185 Va auatomospii, TemHOo-ce- 


ppl 80,93 | 0,028 | 0,014] 0,330 | 0,022} 0,044 
243—260| Ma auatomosplit c npHMecbio 
PJIHMHHCTOFO, CBeTJIO-CepbIH C 
YepHBbIM Tipocmoem, OOoralleH- 


HbIM THAPOTPOUJIMTOM 78,78 | 0,058 | 0,019 | 0,348 | 0,022 | 0,028 
275—300 Va .uatomoBbiit, CBeTMO-ce- 


PbIH, TROPOXRUCTOH CTPyYKTYPBI, } 
UMeeT YePHble Mpocsou, o6o- ; 
PalleHHble THAPOTPOMMTOM 77,45 | 0,054 | 0,012 | 0,274 | 0,048 | 0,020 | 0,0) 


Bpiwio BeECbMa HHTepeCHO NOAPOOHO M3YYHTb B 3THX OCaKaxX MpuCyTCTB 
TeX HIM MHbIX (POPM COeANHEHHH Cepbl, MPOCeHTb HX B3aHMOCBA3b HW 3aKOE 
MEPHOCTh pacnpeeeHHA TO BEPTHKaIH TOMULH OCaKOB. 

IIpu mpoBexeHuu HccuIeqOBaHHA ONpeAeIeHHe PasJIMUHbIX (POpM COeAHHEH! 
Ce€pbl NPOH3BOHIOCb MO IpHHATOMY HaMH MeToxy (®) H3 mpo6, OTOOpaHHbIX | 
Pa3JIMYHbIM TOPH3OHTAM M3 KOJIOHKH JOHHBIX OCaXKOB HHO 300 cm. Pesyu 
TaTbI HCCIeOBaHHA MpHBeLeH! B Tad. 1. CoqepxanHHe CopMbI cepbl paccuuTa 
B IIPOWeHTHOM COJepKaHHu Cepbl Ha CyXoOe BellecTBO OcayqKa. Tak Kak HaOm 
nenua MW. VW. Bomkoza u 9. A. OctpoymMoza noka3au, YTO B OCamKax Tuxo 
OKeaHa CyIb(aTHad Cepa COMepRUTCA B OCHOBHOM B WJIOBOH Bose, TO B TAO 
TIPHBeJeCHO TaK*Ke COMepKaHHE Cepbl CyIbPaTOB B MpPOWeHTaX Ha Bary ocak 

Ha OcHOBaHHH JaHHbIX, IPHBEeCHHBIX B TaOw. 1, MocTpoeH rpadbuK pacnyt 
HeeHHA (OPM COEAMHEHHU Cepbl 10 BEpTHKaIH KOJIOHKH Ha Nosysorapudmut 
ckoH Oymare. Jlma nocTpoeHusd KpHBOH coxepxKaHuA cybpaTHo cepHl B3z’ 
BeJIMYHHbI €€ B MpolenTax Ha Bulary (pe. 1). | 

PaccmatpHBan JaHHble Tab. | w KpHBbIe Ha puc. 1, MO%KHO OTMETHT CJ 
TYIOULyIO B3aHMOCBA3b (OPM COeAHHEHUH CepbEt. 

IIponece BoccTaHoBeHHA CybpaTOB HayHMHaeTcaA c ropusonta 57 cM 4H OE 
TeKaeT JOCTaTOUHO HHTeHCHBHO. J[anee, Ha ropu3soHTe 86 — 105 co, Habs 
HaeTCH ZHAYMTEbHOe YBEMMYeHHE COMePpKAHUA CYyJIbPHAHOH cepbl (ruApoOTpC 
WuTa), YBEIMYEHHE KOJIHYECTBA NMPHTHOH H OpraHHyecKN CBASAHHOM CepEl Cc 
HOBPCMCHHbIM MaeHveM KOJIMYeCTBA CBOOOAHOM Cepbl, BCTYMarolleH B peak 
C C€PHHCTHIM Kele3OM (THAPOTPOWNTOM) c COpasoBaHveM MUpUTa (MapKasHi 
HM C OpraHH4ecKHM BelleCTBOM, C OOpa3s0BaHHeM OpraHHYecKUX MpOv3BOAHI 
Ceppl. 

C ropusonta 105 cM 3Ha¥YHTeMbHO yCHJIMBaeTcA mpouecc nupuTusalMn 
cofepkanHne THApOTpOUHTa, pacxoxytouleroca Ha OOpasoBaHHe NMpuTa (Mapt 
37a), Mayaer. ‘ 
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Ha ropusonte 153 cm yMeHbUaeTCA CKOpOCTb Mpolecca nUpuTHsaluH u '06- 
OBaHHA OpraHH4eCKHX MPOW3BOAHbIX CePbl, C OMHOBPCMCHHBIM yBeMYeHHeM 
epxKaHHA PHAPOTPOUHTa MH CBOOOAHOH ceppl. aie 
C ropusonta 160 cm npowecc MMpuTusalHH ycumMBaeTca, cosepmKanne 
POTPOMINTa MaaeT, YMeHbINaeTCA CosepxKanne cBOOOLHOH cepHl. OuesuyHo, 
TOM CJly¥ae peakUMA OPraHv4eCKO"O BeMLeCTBa C SIeEMeHTapHOM cepot (npu- 
Allad K OOpasOBaHHlO OPraHHyeCKHX MPOW3BOAHHIX Cepbl) TOKe 3aMeqAer- 
/TaK Kak CoOjlepxKaHve OpraHHvueckH CBA- Y 
HOli Cepbl TaKxKe Maaer. go ot Gi0 10 Zo 
C ropu3onta 230 cm Ha6soqaeTca yBemH- 

we KOHYeCTBA THAPOTpOHNNTAa, pacTeT 
epxkaHHe SJIeMeHTapHOH MM OpraHMyecKkH 
3aHHOH Cepbl. 0 
C ropu3oHta 255 cM ycusHBaeTcaA Mmpo- 
C NHPHTH3allHH, B CBA3H C 3THM YMeCHb- 
TCA COepKaHHe cepbl THAPOTPOMMUTAa u 
6oqHOK ceppl. KomuuecTBo cepbl, CBaA3aH- 
H C OpraHHyeCKMM BeLIeCTBOM, Tak2Ke 
HbIUUaeTCa. 

Wcxoqa v3 mpupeqeHHbix Hads0qeHnit 
KHO CleslaTb CJIELYIOULNe BbIBOJEI. 
‘CoqepxKaHue cysbiaTHON CepbI 10 BepTH- 
(M KOJIOHKH JOBOJIbHO MOCTOAHHO HM, HMexA 
HaWHTeJIbHbIe KOJICOaHHA, MOcCTeMeHHO 
HMKAaeTCH K HU3y ee BCJIECTBHe BOCCTAa- 
BICHHA CysbpaToB WO cepoBoyxopora. 200 
|Pacmpeyenenue cepHuctoro xKesesa (rHd- 
PpouINTa) MOABepXKeHO 3HAYHTCJIbHbIM KO- 
aHHAM. KOHWeHTpaluA eFO pe3KO BbIpa- 

a Ha WByx mpocnoax: 86 —105u153— “Pr 
/ CM. 

B BepxHHX TOpH30HTax, B HauaJIbHOH 

MH pa3BHTHA BOCCTAHOBHTCJIbHbIX IIpO- 

COB, KPHBad cojepxKanua cepbl Tspo- ge 
WIMTA HET TapaseNbHO KPHBOM CEPEI py. 1 pacnpenenenne opm coequ- 
uTa, 4TO HaOwNOLaeTCA MOUTH BCMA B  yeynit cepsi mo RepTHKasM KOAIOHKH 
[aIbHOH CTaqMM pa3BHTOrO Mpolecca BOC- ua craruun Ni 4003. Dopmsi ceppi: 
HOBJIEHHA CymbpatoB. B fatbHelimem, B 4/—cyabpuquan, 2— cBoboqnaa, 
eHHe JHareHeTHYecKkoro mpomecca, cep- dian ea Pisco age he 
Toe  xKemle30 MpvcoeqMHAeT CBOOOAHYIO 

y, OOpa3ya MMpuT (MapKa3HT), OSTOMY 

[| YCTAHOBUBUIeEMCA WHareHeTHYeCKOM IIpolecce KDPHBbIe pacnpeseeHHaA no 
THKaJIM Cepbl THpOTpOuMUTa HM Cepbl MHpHTa OTHOCATCA pyr K Apyry 
HMYULECTBCHHO KaK 3e€PKaJIbHble H300paxKeHusA. 

CBoOoyuaad cepa, oOpa3ylomlaicaA B pe3sybTaTe MUKPOOMOMOrMYeCKHX Mpo- 
COB, MpOTeKalollux MapadebHO mpoweccy OOpas0BaHua cepoBoyopora, 
UMOeHCTByeT C THAPOTPOMIMTOM c OOpas0BaHHeM MIMpuTa (MapKas3uTa). 
TOMY KPUBaA pacmpesemeHuA CBOOOLHOM Cepbl 10 BEPTHKaJIM KOJIOHKH TaK- 
ABIACTCA JO HEKOTOPOH CTEICHH 3€PpKabHbIM H300paxKeHHeM KPUHBOH co- 
MaHHA Cepbl NMpHTa. 

Cpo6oqHand cepa, KaK Opbllio ycTaHoBseHO Hamu paHee (°), MOMHMO yua- 
A B mepexoe rH{poTpouIHTa B MMpHT (MapKasHT), B3aHMOelcTByA C Op- 
WUeCKHM BEeLIeCCTBOM OCaKa, OOpa3yeT OpraHwyecKHe CepHHCTbIe coeqH- 
wa. 

SroT mpolecc user, Kak MpaBHO, MapaseNbHO Wpolleccy MMpHTHsallHH, 
bKO C ropa3O MeHbUleH MHTeCHCHBHOCTHIO. ONHAKO B MCCIeQOBaHHOH HaMu 
(OHKE 3TA 3AKOHOMEPHOCTh MPOCeKUBACTCA TOMbKO HO TOPHSOHTa 170 cm; 
€€, BEPOATHO BCMENCTBUE HEJOCTATOUHBIX KOJIMYECTB CBOOOAHOH cCepsi, pac- 
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XOMyeMOl pH peaKUHH NHPHTH3al\uh, OOpas0BaHue CBA3H Cepbl C OPraHHdecKkH 
BeULECTBOM 3aMEJJIACTCA. 

PacnpememeHue (POpM COeAHHEHHH Cepbl B HH2KHEH YaCTH KOJIOHKH YKa3bIBa€ 
Ha 3aKOHOMepHoe TeYeHHe AHareHeTHYeCKUX MpoWeccoB 6e3 KaKUX-JIHOO OTKAC 
HeHHH. 

Takum o6pa3om, B oTOxKeHHAX MapvaHCKOH BNaquHbl, IPH CyUeCTBYIOULe 
B HMX Mpolecce BOCCTaHOBJICHHA Cyb(PpaTOB, OOpasylOTCA: CepHHCTOe *Kele3 
(THApoTponsHT), CBOOOAHAaA Cepa, NMPHTHaA cepa H Cepa, CBA3aHHAaA C OpraH 
YeCKHM BeULeECTBOM. SaKOHOMepHOCTH OOpa3s0BaHHA (OPM COeCAMHEHHH Cepbl 
B3aHMOMpeBpallleHHA HX B Wpolecce Harenesa, MpHHUMNHaIbHO HE OTIMUAIOTC 
OT NOJOOHBIX MpoleccoB, KOTOPbIe HaGsOLaHCb HAMM paHee B Apyrux pakoua 
OKeaHa H OblWwIM ONHCaHbI B WHTHPOBaHHOH BbILe JIMTepaType. 


VucTuTyT oKeaHOOrHH TloctymHs10 
Akajlemuu Hayk CCCP 7 WA959 


HWHMTHPOBAHHAA JIMTEPATYPA 


3. A. OcTtTpoymos, B. M. Il uaos, TAH, 106, Ne 3, 501 (1956). 73. A. Ob 
Tpoymos, B.M.Iuaos, Tp. WMucr. oxeanonoruu AH CCCP, 27, 77 (1958 
393. A. OcTtpoymos, B. M. Iluaos, Teoxumua, Ne 7, 25 (1956). *9. A. OcT py 
ymMoe, JI. C. Bomuua, Tp. Hucr. oxeanonoruu AH CCCP, 32 (1959). °&° 9. A.Oc, 
poymos, Tp. Uacr. oxeanonorun AH CCCP, 7, 70 (1953). & 3. A. OctTpoymo. 
Tp. Mucr. okeaHonorua AH CCCP, 22, 139 (1957). 7 TI. JI. Bespyxos, JAH, 11 
Ne 2, 387 (1957). § H.W. Boakos, Tp. Mucr. oxeanonornu AH CCCP, 33 (1959). 
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Aokaaygn Akagemun nayx CCCP 
1959. Tom 126, No 2 


ITAJIEOHTOJOLH A 


P. E. AJIEKCEEBA 


HOBbiIM PO], CEM. ATRYPIDAE GILL. (BRACHIOPODA) 
(ITpedcmaeaeno axademukom A. JI. Anwunem 9 II 1959) 


OnucpiBaemblli 3,ecb pod BbieeH 43 cocTaBa poga Atrypa Dalman. Muorne 
CeeqOBaTeM, OCOOCHHO B MIpOMWIOM Beke, OTHOCHIH K pogxy Atrypa pa3ubix 
NaXHOMOA, PIaBHBIM OOPasoM Ha OCHOBAHHA JIMIb CXOLHOTO MOMOXKeHUA KOHY- 
DB py¥HOrO allmapata. ITO npuBeno K TOMY, YTO B COCTaB OAHOrO pola BOLI 
DYNMbI aTpHMHA, pe3sKO OTMMUAIOINMeCH MO BHEWIHeEMy H BHYTpeHHeMy crpoe- 
vio. Bomee ReTabHOe H3yYeHHe, MpOBeAeHHOe B MoceqHHe 50 eT, MO3BOMHIO 
SCMTb pA POLOB, YaCTb KOTOPbIX HbIHe OTHOCHTCA K Pa3HbIM MOACeMelCTBaM. 
Hako uU WO cux nop pog Atrypa ocraeTcs HeOCTaTOYHO H3yYeHHbIM HW pasHo- 
OJLHBIM . 


| Pox Vagrania* gen. n. 


|Teuortun. Atrypa kolymensis: Hanuspkuy, 1936, crp. 17, ra6n. II, 
ur. 8. Jleson Kompmckoro Kpas, p. Tackan, mesbiii nputoK p. Kompimpl. 

Jiu aruos3. Paxkosnua c Ooslee BbIMyKIOH CIMHHOH cTBopKoH. Maxkyurka 
plolHOH cTBOpKH mpsmMasa. JlebTHpHyM C OTKPBbITbIM, OKPyIvIbIM Cbopame- 
OM y BepliHHbI. Apea y3kas, YeTKO OrpaHHueHHad. CuHyc Ha OprlowIHOH cTBOp- 
€ H CeO Ha CNHHHOH CTBOpKe c1a60 pasBUTHIe. 

Pe6pa rpy6ple, uucIO UX Ha JIOOHOM Kpae oT 26 Zo 36. IIpomexyTkH mMexyy 
UMM paBHBbI WHpuHe pedep. MuKpockyJIbntTypa COCTOHT M3 MeKHX NomepeyHo 
BITAHYTHIX OYFOPKOB, PacnOJIO*KeCHHbIX B WlaXMATHOM NOPAKe. 

BuytTpH Oprolino CTBOpKH XOpoOUIO BbIParxKeHHble 3yOubIe NwacTHHb. Ma- 
VINEYHOe YTOJIMLEHHe pa3sBHTO Ha HX BHELIHEM CTOPOHe UM OTCYTCTBYeT Ha BHYT- 
sHHelt. Kpypbl KopoTKne pacxogauneca. Konychi cnupaslel BbICOKHe C YHCJIOM 
jopoTow jo 12. KOrambubie OTpOCTKH He COeAMHEHHHIC, C OTOTHYTbIMH Apyr 
r Apyra Koniwamu. MyckyJIbHbIe NO MpHNOLHATHIC Ha BHYTPeHHeH NOBepx- 
ICTIO CTBOPOK. 

Cpapueune. PaccmaTpHBaembli po OTIM4AeTCA OT OCTAJIbHbIX POA~OB 
puNUA cBoeoOpasHoli MUKpOocKysbuTypol. Or poxa Atrypa oTMyaetca, Kpome 
OPO, IPAMOM MaKYLIKOM C OTKPBITbIM (POPaMeHOM H HaJIMUHEM apeH, MpucyTcT- 
eM 3YOHbIX IIaCTHH H MYCKYJIbHBIMM TOJIAMH, NPHNOAHATHIMA Ha BHYTPeH- 
ii MOBepxXHOcTbIO cTBOpOK. Or poga Spirigerina Orbigny ormuuyaetca cabo 
I3BHTbIM CHHYCOM HM CeJVIOM, MHKPOCKYJIbITypOH H MYCKYJIbHbIMH MOJIAMH, 
\HMOLHATHIMH Hal BHYTPeHHeli MOBepXHOCTbIO cTBOpOK. OT pola Carinatina 
alivkin, cxoHOro M0 CTpoeHMio IIpHMakyWeyHOM YacTH M peOpucTocTH, OTIM- 
\eTCH CHHYCOM Ha OpIouIHOl CTBOpKe HM CeJWIOM Ha CIMHHOHM, T. e. oOpaTHbIM 
ICTIOJIOXKEHHEM, a TAK2KE MUKPOCKYVJIbIITY POH. 

Or poga Punctatrypa Havliéek ormuuaetcs HeENOpHCTO pakOBMHON, CKYJbII- 
pol MW MYCKYJIbHbIMH NOJAMH, MpHMOAHATHIMH Hal BHYTPCHHeH MOBEPXHOCTHIO 


BOpOK. 


* Haspanne pola ano no p. Barpan Ha Ypase, CBepOBCKOM 06.1. 
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CoctaB poxa uw pacnpocTpanedue. B cocraB posta Bxoms 
V. kolymensis (Nal.), mpoucxofaulai 3 A€BOHCKUX OTJOKCHHH K ouIbIMCKOI 
Kpad HW BarpaHCKO CBUTbI (alidetb) Ha Ypaue, V. intermediafera (Khod.) ¥ 
BarpaHCcKol cBuTEI Ha Ypase, CpepOBCKOH OOacTH. 

Tl. B. Hannpxun (') ycraHoBul MepBbI BHA M3 CIO€B, OTHECCHHBIX B Kc 
JIBIMCKOM Kpae K BepXHemy CHJlypy. OAHAaKO, KaK MpaBHJIbHO yKasail A. H. 2 
anes (2), BO3pacT STHX OTMOXEeHMH Ha OCHOBAHUM CBEJCHHH MOCMeAHUX JE 
cleqyeT CYMTaTb JEBOHCKHM (KOOeHICKHM WIM 9H@eIbCKHM). 


Vagrania kolymensis (Nalivkin) 


Puc. 1 a—e 


Atrypa kolymensis: Hanusxun, 1936, crp. 17, ra6n. II, pur. 8; Xonanesu 
1951, crp. 61, ra6a. XVIII, pur. 1, 2, raon. XX, cur. 1 — 3. . 

J[uaruos. PakoBuna cpequero pasmepa, OObI4HO MOUTH H3OMeTPHUHAS 
MaJlO B3LyTad, HepaBHOCTBOpYaTaA CO CIHMHHOM CTBOpKOM, Oomee B3LyTOH, ¥e 
6promlHad, B ABa pasa. Ci 
HyC Ha OpiowlHOH cCTBOT 
ke cla60 pa3BHTbIH, Cel 
Ha CMHHHOH cTBOpKe cua 
“9  BbiIpaxkeHHoe, HHOra He pa: 
BuToe. S3bly0K LWHpOKH 


Tpaneleuqaibubpi. Peo 
rpyOple, peqKO JMXOTOMHp) 
1OuHe. 


Puc. 2. TI Vv ns is (Nal.) OnucauHne. Buen 
Puc. 2. Tlonepeunpie cpesbi Vagrania kolymensis (Nal.), 
3x; aK3semnsmap Ne 1313/33, MMH, r. Cesepoypanscx, ee cbopma PakChun® ce 
nesbiii Geper p. Barpan; paccTotHue oT Kona Makym- CTATOYHOH MOJIHOTOM OMHMCi 

Ku: a — 2,5 mm, 6 — 4,0 mm, 6 — 6,0 mM Ha HanMBKuHbIM Hu Xojsas 


BHYeM (CM. CHHOHHMHKY 
UacTb 9K3eMIVIAPOB B KOJIWJICKIMH MpOHCXOJHT 3 TeX Ke MECTOHAXOXKeHHH, FI 
OblIH ChemaHbr COophl Xoamtesnyem. 

PeOpa rpyOnie (Ha 00HOM Kpae B | cm cogepxKuTca ux 3 — 4), oKpyrael 
Hple. []pomexkyTKM paBHbl WupHHe peOep. Y KOHIa MAKYUIKH pasBUTHI 10 3 6 
KOBbIX peOpa C KaxKOH CTOPOHbI H Ooulee BLICOKOe, rpy6oe cpeqHee pedpo, K¢ 
TOpoe BcKOpe JemHTcA Ha 6 pebep (aksemnuap Ne 1313/12). Uucno pedep x 
paccrosHuu 10 MM OT KOHI.a MaKylIKu paBHo 14, Ha paccrosHuu 20 mM ux 18 - 
20, y m06Horo Kpaa 26 — 28. Yeenuuenue unca peGep npoucxoguT Jenenne 
M BCTaBeHHeM. KonWeHTpHyecKue 3HAKM HapacTaHHA TOHKHe, TeCHO pacm 
JIOXKeHHbIe (B 1 MM JO 7). Ha noBepXHOCTHOM cle pasBUTbI MeIKHe NoMepedH 
BbITAHYTHIe OyropKu (B 1 MM? 23 — 25), pacnomnomKeHHbIe B WaXMaTHOM Mt 
payqke (puc. | 6). 

HYTpeHHee CTPOeHHE U3yyeHO Ha CepHu MonepeyHBIX Mp! 
LWJIMPOBOK C MOCJIELYIOWIHM CHATHEM MJICHKH (6 9K3eMIIApOB). 

B OprouiHoH cTBopKe syOubIe WacTHHbI (3. n) — XOpOWlO BbIpaxKeHHBI 
Ppa3BUTHIe MO KpaxiM JebTUpUA (puc. 2 a — @). 3yOnI (3) MOBOMBHO MaCCHBHBI 
MakyteyHoe yTommeHne (m. y) PaSBHTO TObKO Ha BHeLIHeH CTOpoHe 3yOHBI 
nlacTHuH. 

B cnuHHOH cTBOpke ABe Kpypa/IbHble M1acTHHbI (<. n); Mp cpacTaHUN ¢ 
CTBOPKOH UX BOOKHAa OTTHOaloTCA K OOKaM pakoBUHbl. KpypasbHble m1acTHH 
pe3sKHM TeperHOoM pasqeueHbl Ha Be YaCTH — OCHOBaHUe, OFpaHuuMBalolle 
SyOHBI€ AMKM, M BepXHIOIO YaCTb, MOlepxKuBaloulyio Kpypbl. MakyeqHc 
YTOJIMEHHE 3aNOIHAeCT BCE MpOCTpaHCTBO MexXy KpypaJIbHbIMH wacTHHaMl 
oOpasyxa mocepequue 2xen060K. Ha nomepeyHblx cpesax MaKyweyHoe yTOMUK 
HHE pe3KO OTIMYaeTCA CBOeEH CTPpyYKTYpOH 6e3 3aMeTHBIX BOJIOKOH. 

Kpypbl (k) Kopotkue, pacxoqaueca (puc. 3). K sum mpuKpenaenst mepBH 
HbIe TaCTHHbI (nM. n) cmMpamei pyynoro annapata. Konycsi cnupaneii (Ke 
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Puc. 1. Vagrania kolymensis (Nal.), Ypaa, Caepanosckan 06., BarpancKas 

CBHTa: a H a’ — ox3emnuap Ne 1313/7, IIMH, r. Cepepoypabck, seBbl 6eper 

p. Barpau; 6 — muxpocxyspntypa, 7 <, 9k3emnaap Ne 1313/130, MMH, npaspiit 

Geper p. CocbBbl; 6 — BHYTPeHHAA MOBepXHOCTh OpIOWIHOH CTBOpKH; 9k3em- 
nasp Ne 1313/133, IIMH, p. Cocbpa, nue yctba p. Kanbu 


7s. 


~ 


| 
aTpUuNnuA, OOpallleHHbIe BepLIHHaMH K CepeAHHE CIMHHOM CTBOPKH) BBICOKHe, 
4HCJIOM OOOPOTOB cuMpaneH NO 12, Kpaa nmacTHH poBHble. IOrambuble oTpoct- 
( (10. 0) He COCHHEHHDIC, C KOHWaMH, OTOFHYTbIMU Apyr oT Apyra. 

| Myckysbupie NOAA MpHMOAMATHIC Hal BHYTPeCHHeH MOBepXHOCTbIO CTBOPOK. 
O BHAHO Ha BHYTPeCHHeH MOBepXHOCTH OpiowiHOw crBopKH (cM. puc. | @) u Ha 
MepeyHbIx cpesax. Bes ocTasbHaa 
)BEPXHOCTb BOKPYyF MYCKYJIbHOrO 
JIA MIOKpbITa MeJIKHMH OyropKa- 
i} — OTNeYaTKaMH BOCIIPOH3BOIH- 
JIbHOH CHCTeMBI. 
‘Cpaspueunue. Or cxoguoro 
. intermediafera, ycraHopjmeHHoro 
Janepuyem (7) (Ta61. XX, dur. 4; 
6n. XXII, dur. 1 — 3) u3 orano- 
eHul BarpaHcKon cBHTBI Ypavla, pyc, 3. Cxema CTpOeHHA CNMHHO cTBOpKH 
BepAVJIOBCKOH OO., OTMM4YaeTCA Me-  Vagrania kolymensis (Nal.) Ha ocHosanuu mo- 
€ BbIPaxKCHHbIM CHHYCOM HM Oomee MepeuHbIx cpesos, 2,5X; aksemnaap Ne 1313/33 
yYORIMH, pexKe AUXOTOMUpYIONLUMH 

POpaMu. 

PacnpoctpauHeuHnue. Koupimckul kKpal, MeBOHCKHe OT/OKeHHA; 


pan, CpBepQoBcKad O61, BarpaHcKanA cBuTa (aiden). 

MectTonHaxoxfeuue. Ypan, CBepfnoscKad o6., BarpaHcKaa 
uta (64 ak3emnuisapa), p. CocbBa, HuxKe 2. TpeHbKHHO Jo cKambI «UepToso ro- 
omnure» (28); p. CocbBa, HHxKe ycTba p. Kaba (6); p. Kamba (3) 9k3.; r. Cese- 
oypayIbcK, JeBbiit Geper p. Barpau (27). 


_ Ilaneoutomormueckul MHCTHTYT Tloctynuso 
Axafemun HaykK CCCP 5 Il 1959 


WMTMPOBAHHAA JIMTEPATYPA 


17. B.HaausKkun, Martep. no usyy. Oxorcko-Kospimckoro kpaa, cep. 1, B 4 
936). #2 A. H. Xogaanmesus4, Tp. Caepqsosck. ropHoro uuct., B. 18 (1951). 
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Jloxxayn AkayeMun HaykK CCCP 
1959. Tom 126, Ne 2 


[ 
MAJIEOHTO/JOrH } 


K. A. YUKO u JI. C. ACAEBA-METPOBA 


HOBbIE JAHHbIE M0 MJIMOILEHOBON ®&JIOPE 
3ANAMHOMW TYPKMEHHM 


(IIpedcmaeaeno axademuxom B. H. Cykaueeoim I] II 1959) 


I]nvouenosas dopa SanagqHok TypkmMeHun nouTu He u3yueHa. Hawi npe 
CTaBJICHHA O Heil OrpaHwueHbl aHHbIMu O. H. Kapa-Myp3a, C. H. KousqHo 
u H. H. Mopma (?) 06 ormeyarKax Makpocbiopbl KpaCHOUBeTHOM TOJILIM § 
B. A. ApmomenKo (?) — 06 octaTtKax JpepecuHbl UeneKkena. Ilosromy Kawa 
HOBad Haxof[Ka uckonaemoli (uopbl TypKMeHHM npescTaBsiseT OnpeevleHHbl 
MHTepec. 

Bo BpeMa crpaTurpado-naeOHTOJIOrTHyeCKHX HCCeOBaHHH MJIMOMeHOBBI 
M YeTBEPTHYHbIX OTNO*KeHHH B I]puOaixancKoM paiione SanatHoh TypkMeHHE 
mpopodupmuxcsa B 1957—1958 rr., Obl coOpanbl H U3yyeHbI PacTHTeJIbHb! 
OcTaTKH M3 KpaCHOWBeTHbIX, aKYAPbIbCKHX H aMWIepOHCKHX OTOKeHHH ITOT 
paloHa MO HOBbIM HaxOJ{KaM, OOHAPy2XXeHHbIM aBTOPaMH WIM yKa3aHHbIM reo 
raMH. Becero Oblia co6paHa Kosiekuua u3 800 o6pa3uoB. McKkonaemaa dsop 
onpeleiaacb B JIHTONOTO-MasleOHTONOrMYecKOH wa6opaTropuu 9KcneAMOH 
JI. C. VUcaesor-Ilerposon. | 

Bpuid H3yYeHbI paCTHTeIbHbIe OCTaTKH U3 UYeTbIPeX MeCTOHAXO*KJeCHHL 
Yenekena (Kpacnoupetsl), bos-Jlara (akuarpii), [lepesano-Anfunckon rpay 
u Momkykuibl (amuepon). } 

B OTJOXKeHHAX KPaCHOWBeTHOH TOMA (CpeqHHH MIMOWeH) PacTHTesIbHBI 
OCTaTKH OblIM OOHAPy2KeHbI Ha 1OxXHOM Kpblie UemeKeHCKOM CKa{Ku B MeCTE 
PacnOJIOAKeEHHOM 3HAUHTeIbHO 1OxKHee HaxomKH H. H. Mopmia u C. H. Konaz 
HOrO, OIM3KO K rpaHulle c akyarblioM. J[aHHble OTMOKeHHA 3)eCb MpeAcTaBJeH! 
mepeclaHBaHWeM CepOBaTO-rOJTyOOBaTO-KOPHUHEBbIX KOMKOBATbIX, PeKO TOF 
KOCJIOMCTbIX [JIMH C C€PbIMH MeJIKO3CPHHCTbIMH MecKaMu MW alepputamu. McKe 
maeMaa (blopa BCTpeveHa B JIMH3€ 3eJICEHOBATO-CePbIX TIMH HeOObIUIOM MOLLHC 
cru (0,O—1 mM) Ona mpeqcraBaiena peqKHMH OTMeUaTKaMH JIMCTbEB APeBeCHbIX pat 
TeHHH, JIMCTbeB HW CTeOIeH 31aKOB H OCTaTKaMU MWWIOAMKOB. OrneyaTKH 3aerak 
TOPH3OHTAJIbHO MO MJIOCKOCTAM HallJlaCTOBaHHA TuIMHbI HW MMeIOT OTHOCHTEJIbE 
XOPOLIY!O COXPaHHOCTD: JIMCTHA WeJIbIe, HE MEPCMATHI, C BAAMMbIM XKHJIKOBaHHe!? 
SOTO TOBOPHT O CHOKOMHbIX YCJIOBHAX 3AXOPOHEHHA PaCTHTeMbHbIX OCTaTK 
M OTCYTCTBUM OobIUOrO NepeHoca. CoctasB duopbl Takop: Gramineae gen. sp 
Populus ariana Dode, P. cf. diversifolia Schrenk, Populus sp. u Periploc 
graeca L. Ilo BugoBomy cocraBy OHM OTHOCATCH K MpHOpexHOl pacTuTe/bH 
CTH, XapaKTePpHOHK WIA TyralHbIX sapocuieli PeK MYCTHIHHbIX palioHoB, aHaJ 
THYHOH KOMMVIeKcy, omucaHHoMy 9. H. Kapa-Mypaa ('), uro nogTBepxya 
CYU{CCTBYIOUMe B3IIAXbl O MPeCCHOBOAHO-KOHTHHEHTAIbHOM  IIpOHCXO2KJICHI 
OCaXKOB KpaCHOUBeTHOH TOVIULH. 

Ha mpucytersue pacTuTeJibHbIX OCTaTKOB B HM%KHe-aKkUarblIbCKUX OTOK 
HHAX Boa-Jfara ykasano I. YH. Tlonossim. 3yecb, Ha cepepHOM Kpblvle CKaqK 
O.IM3 KOHTaKTa C KPpaCHOIBeTaMH B C/IO€ 3eICHOBATO-CepbiX MePFesCTLIX, TO 
KOCJIONCTHIX, JMCJIOUMPOBAHHBIX TIMH, OY€Hb PeAKO MONaarorcs orTneyaTKU P 
CTCHHH BMeCTe C OTMeYaTKaMH UW OCTaTKaMH PbIO, HACeEKOMBIX, MeJIKHX PaKOBI 
Avimactra cf. subeaspia (Andrus.), Avimactra sp., Micromelania sp. Orn 
YaTKH (JOPbI MpeAcTaBeHb! OOpHIBKamMu sMcTbeB Phyllites integerrimus Isae 
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peKpacHO COXpaHMBINIHMCA KpaeM JIHCTa H XKWJIKOBaHHeM, C ACHO OTMeYaTaB- 
HCA CeTbIO TPETHYHbIX 20K. DparMenrapHocTb oTMeuaTKOB, HeCOBMeCTH- 
A, Ka3aJ1OCb ObI, C MPeKPacHOH COXpaHHOCTbIO UX, OOYCIOB/IeHA CHJIbHOTi Tpe- 
AHOBATOCTbIO TVIHH. 

Mopckoi Xapaktep OT/OXeHHH He BbIZbIBaeT COMHEHUA, CaMbili xe daKkT 
XOMKM€HHA B HHX PeAKHX PaCTHTEJIbHbIX OCTATKOB MOXKET ObITb OObACHEH 
)MHOCOM C OvIH3JIexKalleH  CYyIH. 

 Mecronaxow jeune amuepouckol duoppl ua Tlepespano-AfiguucKoii rpsage 
cepepy or Manoro Basxana) coodujeno M. K. Mupsaxanoppim. O6pas3itnl c oT- 
‘YaTKAMH B3ATHI B CpeHealllepOHCKHX OTMORKeHUAX, B 2 KM K Wry or ct. Ile- 
Bal, B OCTAHIe, CJIOXKCHHOM PO30BATO-KOPHUHEBbIMH OYCHb IVIOTHBIMH, CJIO- 
‘THIMM, MOOrO AHCOMMPOBaHHbIMH TIMHaMM (yrou nafenua 2—3°). Orne- 
TKM PaCTeHHH BCTPeYalOTCA YaCTO, HO 3aleraloT pa36pocaHHO B TOME 2Q— 
5 M BUAMMOL MOUHOCTH, PacnOularaAdcb MO MIOCKOCTAM HanwacToBaHua. Popa 
ecTaBleHa OTMe€YaTKaMH JIMCTbeB JPeBeCHbIX NMOPOA, MMcTbeB HM BeTOUeK 
aBAHMCTHIX. OrmevaTKH B pa3HOli CTEMeHH OXKeeSHeHHble, Oypo-pbikune, Ha 
pyle OXKeJIESHEHHbIX — CTPyKTypa He BUAHAa, HO Ha OOJbIIMHCTBE OTMeEUATKOB 
DKHO PasrviAeTb XKUNKOBaHHe, Kpalt AMCTOBOH MiacTHHKH UM YepewioK. Cno- 
DMHOe 3aleraHHe WeIbIX, HE MCPEMATHIX JIMCTbeB TOBOPHT O TOM, YTO OHH ObIIH 
rpeOeHbl HefaleKO OT MecTa npouspactranua. HaKkonmenue ocalKop mpoucxo- 
110 B IPeCHOBOJHbIX, O3€PHO-JeJIbTOBbIX YCJIOBHAX. XapakTep OTMO*KeHH 
‘HalienHaa dayHa — Dreissensia polymorpha (Pall.) u Unio sp.— tTakxe noz- 
sepxKAaloT 9TOT BHIBOZ. B BUAOBOM OTHOWeHHH — nO 4uNCTy OTNeYaTKOB — 
Neo6siaqaior TonomA: Populus pruinosa Schrenk, P. diversifolia Schrenk, 
. latior var. cordifolia Lindl., Populus sp. Muoro nucrbes u cTe6ulel 3akos, 

Nagatorca Betouku Myriophyllum sp. u HecKombKO OTMe¥YaTKOB, MOXOXKUX Ha 

vllpeTHble mucTbsa Atriplex sp. Ilo cocrasy dmopbl 3ToT KOMMIeKC CxOJeH 
(buopow, OOHapy2xeHHO Ha UeneKene. B 9TOM KoMmmeKce MOXKHO NOJMeTUTE. 
2pexoy| OT GeperoBoh PacTHTeJIbHOCTH K BOAHOM: npHOpexkHaA TyralHasa pola 
MCHACTCA 3APOCJIHMM TPOCTHHKOB, CMeHAIOMIMXCA, B CBOIO O4epeb, BOAHOH 
acTuTesbHOcTbiIo (Myriophyllum sp.). 

Jpyracx HaxokKa alilepoHCKol (opbl OOHapyxKeHa Ha 1OX%KHOM Kpblie NOL- 
aTuaA MonxkyKJibl B OOHAKAaIOWNXCHA 3fleCb BEPXHeaMMePOHCKUX OTJIOXKeHHAX, 
peACTAaBJIGHHbIX KPYMNHbIM MepecaHBaHHeM TINH H MeCKOB, JMCJIOMMPOBaHHbIx 
oO yraom 20°. Pacrutembuble OTMeYaTKH MPHYyPOUyeHb! K CIO} CepO-KOPHUHEBOL 
I€BPUTHCTOH TIMHbI. OrneuaTKoB pacTeHHH B 9TOM MeCTOHAXOMKJeHHH OYCHb- 
HOTO, 3auleraloT OHH KOMMAKTHBIM CJIO@M BMeCTe C PaCTHTeJIbHbM JeETPHTOM, 
AJIbHO NePeMATHI, OMKEJIE3HEHbI, MIOXOMH COXpaHHOcTH. DOpoHnCcHbld FTOpH- 
\HT TAHeTCA Ha 12—15 M no npocTupaHnio con. Takoe 3aneraHve, BOSMOXKHO, 
SYCIOBJICEHO TepeHOCOM GyPHbIM MOTOKOM H ObICTPbIM 3aXOPOHEHHeM B YCJIO- 
AAX JeMbTbI. YJanocb onpesenuTb Te »%xe: Gramineae gen. sp., Populus diver- 
folia Schrenk, P. pruinosa Schrenk, P. latior A. Br. wCerciscf. siliquastrum L. 
OnafaioTcA OTMeYaTKM MIOLMKOB, BeEPOATHO, KOpOOoueK TonoseH. KomnaeKc 
4IOB aHaJIOrHyeH ONMcaHHbM Ha Ilepesano-AliquncKol rpsaye u Ha Uenekexe. 

Takum o6pa3om, uckonaemag (biopa MIHMOWeHa XapakTepH3yer He MIaKOPHy tO: 
ACTHTCJIbHOCTb, UTO ObLIO Obl BECbMA HHTEPeCHO, a B OCHOBHOM pHOpexHyto, 
TOPaA BO BCeX MeCTOHAXO*K eHUAX UMECeT OMHAKOBHIM OOJINK TYraeB, THMMUHBIH 
in Cpemueii Asun. ; 

Tyrauv, — kak H8BeCTHO, pacmpocTpaHeHHble B MYCTHIHHBIX palOHax JIeCHbIe 
\YNMHPOBKH, UpHypoyeHHble K GeperaM peK M O3eP,— CJIOAeHb! NPeHMyLle- 
BeEHHO TONOMAMM MOApoma Turanga Bge.; xapakTepHbIMM CiyTHHKaMH HX AB- 
MOTCA KPYNHbIe NIpHOpexKHOBOAHbIe 31aKH (TpocTHUK, poros wu Ap.). Msyyennast 
IMM MCKOMaeMas PACTHTeJIbHOCTb CXOJHa C COBPEMCHHBIMH TYTaAMH MO 2USHCH- 
IM (OpMaM CJlaralollMX ee KOMMOHeEHTOB (JpeBecHble NOposbl — 3laKH) H 
eTaBy. CileqOBaTeIbHO, Tyra — OTHOCHTe/IbHO APeCBHUH THM PacTHTeJIbHOCTH, 
MLCCTBOBABLIMH yxKe B CpelHeM MmMOWeHe. Cy1A 10 HalliMM HaxO{KaM, B IWIHO- 
HOBOe BPEMA OHH ObWIH PacnpocTpaHeHb! Wupe, YeEM Tellepb (B HacTOsILee 
eM TYraH He BcrpeyaioTca B IIpH6aixXaHcKoM palioHe). 
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OkKoOOrMYecKHe OCOGeHHOCTH TyraliHbIX pacTeHuit cnoco6cTBoBaIM Omaro- 
|MATHBIM YCOBHAM HX 3AXOPOHEHHA, YM OOACHAeTCA YacTad BCTpeyaeMOcT 
_B WcKomaeMOM COCTOSHUK. 

| Wurepecubimu aABis0TCA HAXOAKH KCepouJIbHEIX BUZOB Phyllites integerri- 
s Isaeva u Cerciscf. siliquastrum L., He umeromMx OTHOWeHHA K TyrasaM H, 

OATHO, CHCCEHHBIX C BOSBBINICHHBIX YUaCTKOB Cyl. B HacTostee Bpema Cer- 
; pacmpocrpaneH B ropax CpegzHei A3snu vu Bcero CpequsemHomopba. 

Bce onvcaHHble HaxXOJKH MIHOWeHOBOH (PAOPbI MpMypOueHbI K CIOAM, BO3- 
CT KOTOPbIX OOOCHOBaH NO sMTONOrHH, PayHe H MuKpodayHe. BcneyzcTBue 
rO OHH MOryT ObITb ONpeeseHHO JaTHpoBaHbl. BaxkHO OTMeTUTh, UTO JaHHbIe 
XOAKM BCTPeYeHBI B CJIOAX, KOTOPble XapakTepH3YIOT KOHTHHEHTAJIbHbIe yc- 
BUA OCANKOHAKOMNJICHHA (KPaCHOUBeTHI, COM CpesHero H BepXHero aniuepoua), 
OJHOM CJIyuae BCTpeyeHbI (peqKO) B MOPCKUX OCayKaxX HWKHEFO akyarbiia, 
MYPOYCHHBIX K Hauvally aKuarblibcKOH TpaHcrpeccuu. Takum o6pas3om, 
OOJIbLIMHCTBe ITYHKTOB HaXOJOK (POpbl MaccoBoe ee CKOMJIeHHe XapakTepH- 
eT OMpeyeseHHble (PallHasIbHble YCOBUA — MpeCHOBOAHbIe, KOHTHHeHTAJIbHbIe 
JIOBHA JeJIbTbI, a CIEAOBATEIbHO, H ONPeeJIeHHbIe Pasbl perpeccHW MOPCKUX 
icceHHOB B MJIMOWeHOBOe BPeMaA Ha TeppuTopun IIpuOamnxaHcKoro paiioua 3a- 
juon Typkmeuun. Bpienenue aTux chaz perpeccuit He TOMbKO NO JHTONOrU- 
KUM JaHHbIM (YTO HMHOra OblBaeT HEMOCTaTOYUHO), HO HM MO PacTHTeJIbHbIM MaK- 
OcTaTKaM Cc MOCJeXyIONLMM UX H3yY4YeHHEM MH BbIACHEHHEM JIKOMOPMYeCKHX 
NOBUH MeCTOOOMTaHHA MpuoOpeTaeT MU oOnpeseuweHHOe cTpaTHrpacduyeckoe 


AyeHHe. 


B 3akm10ueHve CUHTAeM CBOMM JOJITOM BbIPa3HTb HCKPeHHIO!W OularodapHOcTh 
of). E. I]. Kopopuuy 3a WeHHble yKa3aHHA HM MOMOUIb B padore. 


_ Kommaexcuaa 10oKHad reomorwyeckan 9kcnequuMA Tloctynuso 
| mpu Orgeneuuu reosoro-reorpadwyeckHx HayKk 6 Il 1959 
| Akanemuu Hayk CCCP 


IMTHPOBAHHAA JIMTEPATYPA 


19.H. Kapa-M 
q 


| psa, (CUM Ko ra x Wirt, HY H4O%o pm, “HAH, “102, 
95D) 0 eee A. LB. M 


pMowmeuKo, Tp. Her. reon.-pa3s. uucr., cep. A, B. 48,:1934. 
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Jloxaxayp Akayemun Hayk CcCCcCcP 
1959. Tom 126, Ni 2 


THCTOJIOL H, 


fr. JI. BPAYJIE 


O ®OPME MbILIEYHbIX BOJIOKOH B PA3SJIAUHbIX CKEJIETHBIX 
MbILULAX MJIEKONMTAFOUIAX 


(ITpedcmaeneno axademuxom K. H. Cxpa6unoim 211 1959) 


Xora B JHTepaType AocraTOuHO MOApoSHO ocBelleH BOIIpoc oO opme MBI! 
HbIX BOJIOKOH Y MO3BOHOUHBIX XKHBOTHLIX, CBeJCHHA O CTPyKType OTJeJIbHE 
KOHKP€THBIX MBILIIL C TOUKH 3PCHHA (hOpMb! HX BOJIOKOH JO CHX NOp HeMHOYr 
ynculeHHpI (',”). Takoe momoxKeHue MPH MMeIOWeMCA B HaCTOAUee BPEMA 3HAay 
T@JIbHOM KOJIMUeCTBe CBeeHHH O dH3HOJIOrMYeCKUX CBOHCTBAX OTJCJIbHE: 
Mb (Hanp., (°,4)) ABHO He MOXKeT CUMTATbCA YOBJICTBOPHTeJIbHBIM. Saaye 
HacTosmeH padotbl ABHNOCb OOcJIehoBaHHe C YKa3aHHOH TOUKH 3peHHA pA] 
MDI Y HeKOTOpbIX MJleKomMTaoljHx. B KayecTBe CpaBHHTeIbHOrO MaT 
pHavia Obl MpHBNeUeHbI Tak7Ke IIpeycTaBHTesJH Apyrux KJIaccOB MO3BOHO: 
HbIX. 

Morb PUKCHPOBaJIch B 2*KuAKOcTH LeuKkepa, 6e3 OTAeeHHA OT ckeyier: 
Ilecae npeqBapHTebHOrO H3VYeCHHA PaCNOJOReHHA MbILICUHbIX MYYKOB Ppynilk 
UX BbIJeAMCb 3 MBI (OObIMHO “U3 ee CpeqHel OGacTH); B CyYae pesKOr 
Pa3IMUHA pasHbIX OOsacTeli MBILIMbI NO WWIMHe mWyyKOB Opasucb My4KH U3 pa, 
HbIX OGsacTeH. BpifeeHHble rpynnbl MyYKOB MosBepraiMcb B TeyeHHe I- 
2 cyTOK BosfelcTBHIO CMeCH, KOTOPaA paspyllasia COeCIMHUTCIbHYIO TKakE 
(1 uacTb a30THOH KucuOTHI, | vacTb ravuenuHa, 3 uacTu BosbI) (°), H 3aTeM TI 
NOMOWM MpelmapoBayibHbIxX UP (B TiMiepuHe, Nok OunOKYyAPHOH JIynol 
paseAIMCb CHavasla Ha OTJeJIbHbIC MbBIINCUHbIe MYYKH, a 3aTeM Ha HHJMBE 
AYasbHbIe MbIMeTHbIe BONOKHA. OGcieqOBaH PA CKEMCTHBIX MbILUI CERIO 
B3POCJIBIX 2KHBOTHBIX: a) H3 MJICKOMMTAIOWHX — KPOJIMKa, KPbICbI, KOULIKE 
6) u3 nTum — cappua (Buteo buteo) u Kypuubt; B) 43 amcbuOuli — naryluK 
(Rana ridibunda); r) u3 p16 —- Bbiona (Misgurnus fossilis) u meuja (Abram: 
brama). Kpome s3pocuioro kpoaHka, Obl OOc1eoBaH TakxKe KPOJIMK B BO3pac? 
30 cyTroK, H HMCHHO 3TH JaHHble MOCYyKUIM WIA coctaBsleHHaA Tau. 1: crpyi 
TyPa MBI B STOM Culy4ae Oba HACHTHUHA TAKOBOM y B3pocOro, Hale*KHOC: 
*Ke MOJYYCHHBIX Pe3yJIbTaTOB — MHOFO BBILIe, BBULY Gombe MerKOcTH Mp 
MapOBKH CPpaBHHTeIbHO He JVIMHHBIX MbIIMeyHbIX nyykoB. WU B Taos. 1, 
B TaOuJ. 2 MpelcTaBJIeHbI Pe3YJIbTATHI JIMIUb JIA HSBECTHOLO 4NCJIa OOCeELOBaHHb 
MBI. COOTHOWICHHA JIA MbILU, (MIM UacTel MbIIUI), HH MonaBlMux B TAO 
CXOJHbI C MpeNcTaBJIeHHbIMH. OOulad xapakTepvcTuKa COOTHOLIeHHH, O6H 
PY2KCHHBIX IPH MpocmoTpe Bcero OOceqOBaHHOTO MaTepHasa, NpHBOLUT 
HIDKe. 

B MbmllWax KpO/IMKa HM KOWIKM Obl HaliJeHbl BOJOKHa BCeX TpeX OCHOBHB 
(popM, OMMCaHHBIX B JMTepaType: «MMH ApHuecKol» (°), «nueTeBUAHO!i» (4) 
«BepeTeHOBH HOH» (*). B mpocMoTpeHHbIX MBIMNMax KDpbICbl (B TOM 4neJIe - 
B H€KHOK H ABYTaBOH OeApa, C OTHOCHTEIbHO JWIMHHBIMM MBIINeYHBIMH TyYKaM 
He ObIIO HalleHO BepeTeHOBMAHEIX BOJOKOH. Ji BCex PpaCCMOTPeHHEIX MpecT 
BUTCNeM MJICKONHTAIOMIMX XaPpaKTePHO 3HAYHTEMbHOe PasHYHe Mex*KLY HCKOT 
PbIMM MBILUWAaMH JaHHOTO MHAMBUAyyMa M0 KkOJIMUeCTBY IIPHCyTCTBYIONI 
B HAX BOJOKOH TOM HIM MHOM (opMbl (cpaBHUTb, HalpuMep, HKPOHOKHYIO 
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#) 
OO/ILLIYIO MPHBOUSAULYIO MILI) 
Kpomuka, Ta6v1. 1); taHHas MBIA 
y PasHbIX HHJMBUAYYMOB JjaHHOTO 
sterper | SB Bua COXpaHseT B OOWLEM NOCTOAH- 
tases Jox- ta ee HbI cocTraB. B Mbuulax nTHH ObI- 
JIM OOHapy2KeHbl COOTHOLIeHHA, 
nde SS 2 2 2) ue ns CXOMHBI€ C TaKOBbIMH Y MJICKOIIH- 
Taroujux. Mpluiibl sr ylKH OKa3a- 
he (60 JIMCb MeHee pa3HOOOpa3HbIMH 110 
JOuTO SHEA) ee |e cocTaBy, UeM MBIIUIbI BEICLIMX T10- 
3BOHOUHBIX (ra6.1. Zeepa Wy: B n10- 
I eel BePXHOCTHOH U riry6oKoit yacrax 
6ObUIOH OOKOBOH MbILIMbI HW B 
MexKYeTIOCTHOH MBILIMe  pBIC 
OblWIM HaljJeHbI JIMWIb WIM IpH- 
yecKHe BOJOKHa (mpoTHB (8), Cco- 
i ne ce ey ruacHo (°)). 
~ O6pamaeT Ha ceOA BHUMaHHe 
pass =. yxKe OTMe¥aBlladcaA B WHTepaType 
oiet ascent ee = | | (aamp., (*°)) cBa3b —Bnpouem, He 
oueHb TecHad (cM. TaOn. 1) — 
M@xK]y POPMOH MBILUCUHBIX BOJIO- 
KOH B JaHHOH MbILUMe HM IMHO 
MbIIMeUHbIX WYYKOB. Uem WMHHee 
MbILUeYHbIM MYYOK, TEM B OOMLEM. 
MeHbINe B HEM IMJIHHApHYeCKUX 
BOJIOKOH. OHaKO M B CaMbIX JMH-' 
HbIX H3 MPOCMOTPeHHbIX MHOW 
MbIMMCUHEIX IYUKOB (qo 11 cm, u3 
MBI LWMpovaliie CIMHBI M Tpa- 
MeleBUAHOM B3pocIoroO KpouIMKa) 
a Bcerga Haxodua (npotus (?°)) 
HeOoJIbIIOe + YHCNO WHIMHApHue- 
CKHX BOJIOKOH — MpH yCJIOBHH, YTO: 
mpenapoBka MpOBoLusacb OUeCHb 
TULATeJIbHO HM MaTepHasl He Obi 
JIOMKuM. MoxkHO JLyMaTb, YTO BO- 
NOKHa 6, OOHapy2KeHHEIe Bowb- 
cbaptom ('") Ha cpe3ax yepe3 aTpo- 
(PUP YrOULyIOCA MOPTHAKHYIO MBILLI- 
Wy uelopeka, ABJIAIOTCA HE YeM 
HHBIM, Kak WHJIMHAPH4YeCKUMH BO- 
JIOKHaMH, KOTOPbIe, B CHJIY HHbIX 
yCJIOBHH 3aKpenseHusa (cm. mpuMe- 
yaHne K Ta6ul. 1), HHaue pearnHpyroT 
Ha U3MeHeHHbIe YCIOBHA, YM TMe- 
TEBHIHbIe H BePeTeCHOBUHbIe BO- 
JIOKHAa. 

Kak Mmoka3aIM MmpoBeeHH ble 
MHOHM MpemapOBKH MBILLM, B3ATbIX 
OT MIOJ0OB KpomuKa, (opMa MbBI- 
WeuHOrO BOJOKHa oOMmpedenserca 
BO BpeMA ero OOpa3s0BaHHA H3 TA- 
7Ka MC3CHXMMHBIX KeTOK (cp. (7%, 
18,14)). Ucxola u3 3TOTO, ePrKO 
MOHATb 3aBHCHMOCTb Mey 1 H- 
HOH MbIIMeyHOrO MydKa u PopmMow 
COCTABJIAIOULHX CFO MbILICUHEIX BO- 
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KOH: eC BO BpemxA OOpas0BaHHA BOJOKHA MbIIUCUHbI MyYOK OGvlajaer 
aYMTeIbHOH JVIMHO, TO He MOFYT BO3HMKHYTb 3akaKU IWIMHIpH- 
KHX BOJIOKOH (TH2KU, NPOXOMAUMe BAOIb BCeH JWIMHbI My"uKa), H BOSHHKaIOT 
KlakKH JIMOO MleTeBH_HBIX, HOO — pu emule OombUIMX ANMHaX nyuKa— 
eTCBUAHBIX H BEPeTCHOBH(HbIX BOJIOKOH. SHAUHTebHYIO JWIMHY MbILUeUHBIe 
UKM MOLFYT IpHOGpecTH TOJIbKO KO BPeMeHH 3akKNaQKH BTOpHUHBIx (15) mBpI- 
YHbIX TpyOouek, MOSTOMY TONbKO STOTO pojla TpyOoukn mMoryT cbopmupoBaTLCA 
1K 3aKaQKH MeTeBUAHbIX H BepeTeHOBHAHHIX BOJIOKOH. IlepBH4HbIe MHOTYOEI, 
-BHAMMOMY, BCera AaloT HavaJlO WHIMHAPHYeCKHM BOJIOKHaM, TaK KaK TIpu 
HOCHTeIbHO HeOombiuMx (**) pa3smepax npegnsoga (1°) Bo Bpema 3akayKu 
MX MHOTYO Me3eHXHMHBIC TAH2KH, H3 KOTOPhIX OHM (hopMupyioTca, elle OTHO- 
TeJIbHO KOPOTKH; HMCHHO H3 Nl€pBHYHbIX MbILIeCUHbIX TPy6OueK JOJKHbI, B UacT- 
CTH, Pa3BHBaTbCA YNOMSHYTbIC BbILMe HEMHOTOUMCJIeHHBIe WHIMHIpvueckne 
JIOKHa, IPHCYTCTBYIOM[Me B MbILUMaX C JVIMHHbIMH MBILeYHbIMH MyyKamu (cp. 
)). SameruM, 4TO C TOUKH 3PeHHA H3N02%KeHHOFO MpelcTaBMeHUA OTCYTCTBHe 
KPbICbI BePeTCHOBHHbIX BOJIOKOH B MbBILUMaX, B KOTOPbIX OHH MMeIOTCA Y 
OlMKa, OObACHHCTCA TEM, YTO WIMHA MbILICYHEIX MYYKOB MIOa KPbICbI BO 
€MA 3aKJlaJ\KM BTOPHYHbIX MBILUCUHbIX TPyOOUeK MeHbILe, YEM COOTBETCTBYIO- 
aw JWIMHa y MiOa KpOuIMKa (AIMHa MIOMOB B IWeIOM Y KPbICbl H KPOJIMKa B 
Xa3aHHbI MepHO paBHa B CpeHeEM COOTBETCTBeEHHO 3 Hu 4 cm). Ecau npHHsATb 
) BHHMAHHe pa3HYylO0 OTHOCHTEJIbHYIO CKOPOCTb POCTa MbIINeUHbIX 3aksaOK, 
M3JIOMKEHHOM TOUKH 3PeCHHA JIErKO OOACHUTb TaKKe OTCYTCTBHE NOMHOH KOppe- 
AMMM MexKJly JJIMHOHM MbIMUeGHbIX NYYKOB HM (OPMOM MBIILeYHbIX BOJIOKOH B 
oCUIEYTPOCHBIN NepHow pa3sBuTua. 

B cu3nonornyeckon WuTepaType o6cyxKfaeTca BOMpoc, MMeeTCA IM y MuJe- 
OMMTAIOUIMX CMelMaIH3MPOBaHHbIM TOHHMYeCKHH allmapaT, XapakTepHbIH Jia 
JYIMX KJIaCCOB MOSBOHOUHBIX (CM. Hamp., (*)). MoxHo AyMaTb, 4TO WaHHbEIe, 
DHBeEJeHHbIe B HaCTOAMLeH paOoTe, yKa3bIBalOoT Ha OHO H3 OOCTOATEeJILCTB, 
TOPble CMOCOOCTBOBaJIH BOSHHKHOBeCHHIO MPOTHBOPeYHBbIX MHeHHH MO yka- 
RHHOMY Borpocy. IIpeacTaBaeTCA BepOATHbIM, 4YTO Ooee pasHOOOpa3HbIi, 
2M Y HH3INHX MOZBOHOUHBIX, COCTAB MbIILII MJIEKONUTAIOWIMX (H NTH) no dopme 
PILICUHbIX BOJIOKOH CBA3aH Cc Ooulee pa3HOOOpa3HbIMH (u3snoO/lOTHYeCKHMH 
PAKUMAMM 9THX MbILLUI. CyujecTByroulee B pxfe MBI TecHOe CoceycTBO [pyr 
JAPYTOM BOJIOKOH, MMEIOMIMX PasHy10 (OpMY HU, MOXKHO JyMaTb, pa3Hble (Pu3Ko- 
oruyeckHe cBolicTBa (cp. (1%)), ABHIOCb, BO3MOX%KHO, OLHOH M3 MpeANocbWloK 
IA BOSHHKHOBeHUA MpeACTaBJICHHA, YUTO TOHHYeECKHE WH HETOHUYeCKHE peaKIHU 
PYWECTBIIAIOTCH eMHBIM CcyOcTpaToM (Hanp., (*8)). 


| 
UuctutyT Mopdosorun xuMBoTHEIX um. A. H. Cesepuosa Tloctynuvio 
AxkajlemHuu HayK CCCP 23 XII 1958 
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Joxaann AKkayemMun HaykK CCCP 
1959. Tom 126, Ns 2 


l EHETHK, 


‘Ujeu-Koppecnonzent AH CCCP H. 1. JIYBHHWH, Bb. H. CHJOPOB u H. H. COKOJIO} 


O MEXAHH3ME 3ALUUTbi OT FEHETHYECKHX 9®®EKTOB PAJMALLAI 
7 

B pale OMbITOB NO XMMMYECKOH 3alllHTe AZep KIETOK OT POTOAMHAMMYECKOL 
ahbdexra (Pp. 1. 9.) Mbl OOHAPY2XKMJIN CHIbHOe 3allLMTHOe JeHCTBHE runocyAbpUT 
(ra6n. 1). B ogHOM H3 ONbITOB OblIO MOKa3aHO OTCYTCTBHE 3alHTHOFO Wer 


CTBHA TumocyIbpuTa mpH pent 


Ta6aununa 1 
; TeHOBCKOM OOJIyYeHHH (rab. 2 


SauluTHoe elicTBHe runccysEduta mpu @. 7. 9. B cBa3H c OKa3aHHON POJIb! 

C puBaHouem Kuclopoqa mpH @. J. 9. 4 Mp 

3 | Yweno Knerox expo. PCHTTEHOBCKOM HSJIYSeHHM Halll 

$=  |MocoMmny nepecrpol-  ONBETBI TOSBONAIOT CHHTaTs aa 

os KaMH B KOpellKax JlyKa © 

Bovnantalé i M€XaHH3M 3alllHTbI THMOCYJIbUTE 

BE, | ae. : T10-BHJJMMOMY, He CBA3aH HeN¢ 

aie Bh 4 CpeCTBeHHO C HeHTpalu3aune 

KHCNOposa NpH @. J. 9. | 

oe dee Neral 7 Ilo cxeme Boyoua(*) mpu .2.: 
1 4wac Ha CBeTY J/ 

1/27000 M pupano- é KHUCOpOd yuacTByeT B peakuMu 

as 904 | 77 8,5 KayecTBe MOHH3HPOBaHHOH MOJIt 

To 2Ke + rumocysb- KYJIbI (O2), KOTOpad Ip peakUu 
42R2Q 

ae 1303 ed 2,8 c Bogo (H2O) npuBogut kK NOABuIE 


HuIO CBOOOAHOrO pawqukana HO! 

Panee (?) OblIO yKa3aHO Ha H3BecTHOe CxOCcTBO (). J. 9. C pesyslbTaTaM. 
paHOJ1M3a BOAbI HOHM3HPYIOULNMH H3s1yyeHHAMH, Te, B KOHEYHOM cueTe, 7 
oOpa3yeTca CBOOORHbIN palukas 
HOez, XOTA H MHbIM TyTeM, Yepe3 
peakIWHIoO aTOMapHOro BOOpora Cc JlelictBue runccybputa Ha oddpext sonia 
MOJICKYJIOU KHCIOpoOna. PeHTTeCHOBCKHMH JIYYaMH KJICTOK KCPeCHUIKOB yk 
IIpopeqeHHbie HaMH CpaBHH- 


Taoauta a 


Uncso anadas c xpd 

T@JIbHbIC OFIbITbI MO 3all|HTHOMY + MOCOMHBIMH Tepe- 
0 s cTpOHKaMu 

spdpekTy runocybputTa mMOKa3bl- Bosneaeaene x 

BaloT, TO WIM THNOCYIbDUT 3a- BE a6c. 

Y rh % 

UlMiaeT OT FH_ponepoKcuzHOrO oP alia - 

paquKana HOe, umu paguKkan HOe ; 

He urpaer CYULeCTBEHHOH pon 150 r 1014 404 39,96-+-1,! 

IPH BbISbIBaHHH HOHMSHpyIOuNMu Pa Sit OO 1122 | 480 | 42.784444 

a 4 ’ > 

W3JIYYCHHAMH pasMoreHeTHyeCcKUX Vise 4029 | 145 14,1 

3PPeKTOB, WIH Ke, HaKOHeL, 75 r + runocyab- 

MMeCTCA CBA3b MEXKTY MOHN3UpO- but £05 | 128 13,8 | 


BaHHbIM H HOPMAJIbHbIM COCTOS- 
HHAMH MOJICKYJI KHCIOpOa C pa3JMUHAMM B 3alllMTHOM JeucCTBHH runocys, 
pura OT *~. A. 9. M PCHTTeHOBCKOrO H3yYeHUA. 

B onbirax 0 3aujHTHOMy acdpeKTy THOMOYEBHHI, OOalaioulel TAKUM ape 
TOM IPH BO3Ae€HCTBHH HOHM3HPYIOUMX H3y4eHH, OblwlO MOKa8aHO, YTO THOM. 
YeBHHA HE 3ali\HllaeT XPOMOCOMBI OT *. A. 9. (Ta6z. 3). 
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B cpere pa3BUTbIxX BbIIMe MpescTaBeHult H MOMYYeHHBIX TaHHbIX MpHXO- 
CA IIPH3HAaTb, YTO 3all\MTHOe eHCTBHe THOMOYCBHHbI He CBA3aHO C HeliTpa- 
allueH cBoOoqHOrO paqukana HOe, nocKombKy OH BOSHUKaeT KaK pH Jel- 
‘MM PCHTTeHOBCKOrO U3yYeHUA, TAK HM Mp *. A. 9. OToT BHIBOA Kak OyATO 
TUBOPeYHT OOepacmpocTpaHeH- 

MY B3IVIAy Ha pOJIb THOMOUCBHHEI Ta61uNa 3 


ajMOOMOOrHYeCKHX B:eKTax. - 
pei bb Ohpekr THOMOYeBHHEI Ha Mpomece ocOpazoBa- 


fe ONTbSY fee TONKH SPC- Husa xpomocomHBIx MepecrpoeK mpH @. A. 9. 
a TOBOPAT JaHHple (*) O 3allHT- — 


Je@HCTBHM pOJCTBCHHBIX THOMO- 


Uucno KmeToK c 
XPOMOCOMHBbIMH 


fe) 
r ©& 
MHE BeulecTB Tipu o6s1y4eHHu PeHT- oS nepecrpolikaMu 
OBCKUMU JIy4¥aMH TBEpALIX MOJIH- are Ones oe: E 
: 2 
OB, re HCKIIOUeHO OOpas0BaHue BBE Ruane % 
6OUHBIX paMKaJOB. is 
IIpu usyyeHuu =. 7.9., BBISBIBAC- 4/20 000 M pupa- 
TO KpacuTeaMu MW OH3KHMH K Hoss, 10 MuH., oc- 
M OpraHHYecKHMH COeIMHeHMSMH, | eee none an 696 | 165 | 23,7 
Oo #Ke ots 
eueHa CBASb MeKLy oToquna THOMOYeBHHA 784 178 22,7 


(WeCKOH AKTHBHOCTbIO H JIKOMHHEC- 
Hiei. Kak mpaBuuio, JIKOMHHeC- 
py!oulve KpaCHTeJIM aKTHBHbI, a HeJIIOMMHECILMPYIOUMe HeaKTHBHBI B 9STOH 
akin (°). 

Hamu O6pii0 o6panjeHo BHUMaHHe Ha TO OOCTOATELCTBO, YTO FHNOCyILPUT 
JlaqaeT CBOHCTBaMU TYWIHTeIA JuOMMHecHeHWMM. M3BectHo, uro TyWleHHe J10- 
Teena MHHeCWeHWYH KaKMM-TO 06- 
) pasOM CBA3aHO HM HleT Na- 
jieraue TYWMUTeNeH PayopecleHIMH Ha payMoreHerTu- paslebHO mpoweccy Top- 


| ueckuli otpbeKT BUAMMorO cBeTa MOXKeHHA choTopeakni. 
Mobi HCnONb30BaIH B Ka- 
Uneno |4ucno ana-| Wucno Kste- 


| Bosyeticraue anadag |Pa3 Cc aGep-| TOK c aGep- 4YecTBe SallHTHbIX BECILeCTB 
PaluamH | pallusMy,%  TIPOTHB *. A. 9. pA TYWH- 
| TejeH mioMMuHecueHuMH (KJ, 
BaHOJIb 498 105 Pls 
sone KI 587 36 6.13 KBr, rHqpoxvHoH). OnbirTbl 
anon + KBr 534 59 41,4 ObIIH MpOBeeHbI C PHBaHO- 
BaHOJIb + THA pOXHHOH ly a 4,4 JIEM WH MeCTHJICHOBOH CHHbKOU 
THJICHOBaA CHHbKa 1048 83 leon (ra6a1. 4). 
THeHOBad CHHbKa + KJ} 1004 31 3,1 ae 
TH JICHOBAA CHHbKa + M. HW. Mexurenxkos nD 
+ KBr 1023 46 4,50 BepHJI CDaBHHTCJIBHY!O BeJIH- 
STHJICHOBaA CHHbKa--TH- QHHY TYUICHHA JIFOMHHeCCILCH- 
. - 1055 31 2,94 IMM HalllHX pPaCTBOpOB Me- 
THJI€HOBad  CHHbKa 3 y 
-+ ru poxHHOH 1044 15 1,44 THJICHOBOH CHHbKH HW NOJY 


4uHJI Cueyrollve BeJIMYHHBI 
SAHTOBOTO BbIXOJa: JIA rHApoxuHoHa 62, AA runcympputa 78, aaa KJ 84, 
ia KBr 86. 

Kak BUQHO M3 CpaBHeHHA MOceqHUX Uudp UW WaHHbIxX TaOm. 4, cTeneHb 3a- 
UTHOTO J[CHCTBUA 3THX BeULECTB B OMOMOFMYCCKHX OMbITAX COOTBETCTBYeT pa3- 
1UHAM B CHIC TYWeCHHA JOMMHecWeHWMH. IIpu stom BellecTBa NO cBoemy 9d(p- 
KTV pacnosaraioTca B CJIeLyIOUleM MOpAyKe: ruqpoxuHou > runocysbpuT> 
“ou J >on Br. 

BOubIIMHCTBO TYIIHTeIeH JIIOMHHECICHUMH ABJIAIOTCA BOCCTAHOBHTCAMH, 
YaCTHOCTH BOCCTAHOBHTeCJIbHad CMOCOOHOCTh H3YYCHHEIX HAMM BeLLeCTB COOT- 
STCTBY€T TOJIbKO YTO YNOMAHYTOMY PAY B OTHOWIECHHH TyWeHHA. Tem He MeHEe, 
KOTOpbie H3 HHX (KJ, runocybpuT) He OOHapyXUIM 3alllMTHOTO JelicTBUA 
HM OOMYYEHHH XPOMOCOM PeHTTeHOBCKHMH Jy4amu (Tad. 2 ud) 

Tlonyuenuple ZaHHble NOKa3au, YTO BellecTBa, Sallluualouue OT —. J. 9., 
(a3aJIMCb HECNOCOOHbIMH 3allLMTHTb OT JeHCTBHA PeCHTTeEHOBCKOFO U3Jly4eHHA, 
HaoOopoT (THOMOYeBHHA). ITO pasiHyHe MOKET ObITh OObACHEHO ABYMA Ty- 
Mu. Bo-nepBbIX, BO3MO2KHO, YTO M€XaHH3MbI NepBHYHOFO elicTBuA CP. J. 9. 
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HW HOHUSHPYWIlNX H3yYeHH pa3sIM4HbI B TEX KOHCYHBIX MPOLYKTax Wen P 
aKILHH, KOTOPbIe HeMOCcpeACTBeHHO pearupyloT c xpomocomamu. ®. J. 9., 7 
BHIMMOMY, HMe€€T TOJIbKO KOCBeHHOe JeHCTBHe, B TO BPCMA Kak MHOHM3SHPy!OUN 
H3JyYeHHA MMeIOT HW MpAMOH addektT. Ecuu, KaK 93TO YNOMAHYTO BbILIe, THOM 


YeBUHA 3alllMiaeT OT MpAMOTrO adppeKTa, TO OHA HE MOXKET 3allLMTHTb XPOMOCOW 
oT (~. 4. 9. Mmeetca tTouka 3p 


a0 Guna 


Shhext vona J npu o6ayyenuu xpomocom 
PeHTreHOBCKUMH JIyuaMu 


nua (5), uro JTHK, a Taxx 
T10-BHHMOMY, MH XPOMOCOMBI, 
cus1y GobUIOrO pasMepa CBO! 


MOJICKYJI, MOABepraioTtcaA B O 


Uucano anadas | Uncno KneTOoK ry 
UucsIO H3Y- | ¢ xpomocom- | c XpOMOCOMHLI- HOBHOM IIPAMOMY JCHCTBY 
BoszelicrBue YeHHBIX HBIMU Tlepe- | MH nepectpoi- PCHTTEHOBCKOTO H3JIyYeHHd, - 
anadas crpolikamu Kamu, % o 
YI€JIbHbIM ~BeC KOCBeHHOTO Je! 
CTBHA B 93TOM CJIyuae Oouel 
150 r | 643 115 | 17,8 Mam. CormacHo 9TOH rumorTes 
150'r + Ko Cs wes pss MbI HE MOPIH OOHapyxKUTb 3 


ILMTbI OT pCeHTTeHOBCKOrFO o6mt 
YCHHA BeUeCTBAMH, HeHTpasH3yIOWlMMH CBOOOAHBIe payuKaJbl. | 

IIpunsato (*), uro mpH OKuceHHH HOHOB J MpoucxOqUuT HeliTpalusally 
cBo6oqnoro paqukana HOz. Sto noKaspiBaeT, YTO 3alllHTHOe JelicTBHe KJ | 
reneruyeckoro adtbexta PJD MoxwkHO paccMaTpHBaTb KaK KOHKYPeHI[HIO 3a pI 
muKan HOez storo HOHa C XpOMOCOMaMH. 

Bo-BTopbix, OCTa€TCH BO3MOXKHOCTb OODACHHTb HECOOTBETCTBHE B 3alllH 
pu @. J. 9. H PeHTTeHOBCKOM H3JlyYeHHH MpeANOOKeHHEM, YTO 3alllHTH 
BeIECTBO HapyllaeT Web paqHOXMMUYECKHX peak B KaxKOM cilyyae B pa 
HbIX 3BEHbAX STOH Len, Ple-TO elle paHblue OOpas0BaHHUsA CBOOOJHBIX paluKaso 

Ecau yactcad QOKasaTb, 4TO 3alIMTHOe JeMcTBUe TYMIMTeIeH dsyopecHe 
IH JeCHCTBUTEJIbHO CBA3AHO C 3all[HTOH OT palMKaJIOB, TO MpHMeCHeHNe HX K TOD 
WJIM HHOMY BUY paqvalu NOMOxeT JudpepeHUHpoOBaTb HEMPAMOH apex | 
MpsAMOrO B pawuoOuomorMyeckux Mpoweccax. 

OcHOBHBIe OIIbITbI MbI MIPOBOAWIH Ha KOpelliKaX MPOPOWleCHHbIX CeMAH JY) 
(Allium cepa), oOHaKO ¥acTb 43 HUX KOCHYJIacb Apyroro oObeKTa, a HMeHI 
popocumux cemaH Nigella damascena. Oxa3anocb, uto Nigella damasce 
3HAUHTeEIbHO Oomee yCTOHYMBa K reneTHYeCKOMy eHCTBUIO *. J. 9. (Tab. 


Taédauna 6 


YcTOHNMBOCTh pacTeHHM pH MNOJyYeHHH XPOMOCOMHBIX MepecrpoekK To, 
BJIMAHHEM Pa3HbIX (PaKTOPOB (B NpomeHtax) 
Pacronne,> [ieee || Penremrerce || Cea) eee 
Jlyk 20, 25-1 53 8,8+0,8 Ie) 2,05-0,0 
fh 1015 n = 1045 nt = 2465 = 2004 
Huresna 8,46-++0,8 257-2059 0,9 0,6+0,3 
Po ices Us t= 1005 n = 1649 n = 784 


OO.1y4¥eHHe CeMAH STHX ABYX pacTeHMii PpeHTTeHOBCKHMH JIy4YaMU OHOBI| 
MCHHO B OfHOH YauKe Ilerpu noKa3aso Te Ke pasH4MA, T. e. HHTeNA OKatl 
ach Ooee pauoycToHunBol, vem Wyk (Ta61. 6). CemeHa ux B TeyeHHe THI 
J€T COMeprKaIMCb B OMHUX M TeX Ke yCNOBUAX NadopaTopuu. Bewo usyue} 
BO3ICHCTBUe (PHSHOMOTHYECKUX MPOWeCCOB CTapeHHA Ha YaCTOTY BO3HHKHO!| 
HHA XPOMOCOMHBIX epecTpoekK B CeMeHaX STHX pacTeHuli. Cemena Huresbi| 
B STOM Cily4ae OKA3aJIHCb 3HAYMTEIbHO Coulee yCTOMYHMBLIMH, 4emM CeMeHa JY} 
(ra6n. 6). | 

HaKkouell, BbISCHHJIOCb, UTO ECTECTBEHHad YacTOTa OOpas0BaHus xpomocc! 
HbIX Nl€peCTPOeK B CBEHKUX CEMeHAX YPOKaA MaHHOro roa TakxKe BHIUe y JYIh 
4ueM y HHTeIbI (Tab. 6). | 
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akHM OOpasoM, HUresia B CpaBHeHHH C JIYKOM ABsIAeTCA Oomee ycroriun- 
OJHOBPeMEHHO K @. A. 9., PEeHTTeEHOBCKOMY H3/IyYeHHIO, XMMMYCCKHM BO3Ielt- 
HAM IIpH CTapeHHM HM K *akTOpaM, BbISbIBAIOIHM eCTCCTBEHHbIi MyTalMOH- 
nmpowecc. 

CTOHYMBOCTh OMHOFO BUa pacTeHHUA NO CpaBHEHHIO C APyruM AWA CTOMb 
MMUHBIX MYTAreHHbIX akTOPOB ycTaHaBJIHBaeTCA BMepBble, ee mpupona 
a HeusBecTHa. IIpeqnonomxenve O pa3IHYHOM Ka¥eCCTBCHHOM CTPOeHHH Ca- 
< XpOMOCOM (4TO, M0-BHAMMOMY, B pAe CJTyYaeB BO3MOXKHO) B STOM Cayuae 
PHOXKUMO, B YaCTHOCTH EMY NPOTHBOpeyNT *akT OobUIeH pazuoycrokun- 
WM ayTOTeTPamMJIOHAHbIX PacTeHHH MO CpaBHeHHIO Cc AuMIONAHDIMH (7). O6- 
|y2KeHHY!O HAaMH YCTOMYHBOCTh NPOTHB BJHAHHA pa3sHOOOpa3sHbIx MyTareH- 
(PaKTOPOB MOXKHO PaCCMaTPHBAaTb Kak CBOCOOpa3sHyto CHCTeMy OOMel 6uo- 
MYeCKOH 3aluTbl. BecbMa BepOsTHO, 4YTO B paXHOyCTOMYMBbIX pacTeHHAX 
IOTCH BEIeCTBa HIM (PHSHKO-XMMMYeCKHE YCJIOBHA, 3alll\Muiarollue XpoMmo- 
bl OT BJIMAHHA Pa3JIMUHbIX MYTareHHbIX (akTopoB. EcuiM 3TO Tak, TO, cJe- 
aTeJIbHO, B IpHpOe HMeIOTCA 3aLLHTHbIe BelllecTBa, OOUHe Kak JIA . J. 9., 
/M JIA HOHH3HpyroulMx u3smyyeHuH. M3yuenne mpuposbl AelicTBuA Takux 
MX 3allMTHbIX M€XAHH3MOB JOJKHO MOMOUb paspaboTKe mpobslem acppeKTHB- 
XMMHYECKOH 3all[MTbI OT NOparKaroulero AeHCTBUA payualuH Ha X%KUBOH Op- 
(H3M. 


WuctutyT WHToOrMHH Mw TeHeTHKU Iloctymuso 
CuOupckoro oTzeneHua 23 II 1959 
Axkajlemuu HayK CCCP 
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Jloxnagmn Axagemun nayk CCCP 
1959. Tom 126, Ne 2 


IKOJIOMH 


JI. Ae TAJIKHHA 


ABJIEHUA JErEHEPALWMM MOJIOBbIX KJIETOK 
Y THXOOKEAHCKONM CEJIbAM 


(ITpedcmaeaeno axademuxom E. H jflaeacscxum 5 II 1959) 


JlnA ppi6, HepecTy!oulHX B MpeCHbIX BOJOeMAaX, WIMPOKO H3BeCTHO ABUIEH 
*KHPOBOFO TMepepOxACHHA MOJOBbIX KJIETOK, MpOHCXOAAUee MpH OTCYTCTB 
HeEOOXOMMMBIX yCJIOBHH JIA pasMHOxKeHHA. IIpu STOM, KaK MOMXKHO BHJECTH | 
paOoT NO aHHOMy Bompocy, 4eM orpaHMueHHee BOJoeM (re BeposTHBI 60d 
Ppe3KHe H3MCHEHHA SKOJIOrHYeECKUX (PakTOpOB), TeM OobIUe BOSMOXKHOCTEH J 
noxo6Horo aABJIeHHA. Y MOpCK 
pbi6, HepecT KOTOPbIX NpoTeKae: 
OTHOCHTCJIbHO CTAOHJIbHbIX YC. 
BHAX, PC3OPOUHA MOJOBHIX KET 
NpOHCXOAUT, BePpOATHO, BeCb 
peako. B cBa3H c 9THM Mpescri 
JIAIOT MHTepec HaOsIOWaeMble y ’ 
XOOK€aHCKOH Ce/IbAH mpolec 
paspyleHHA OBOLHTOB Hu CH 
MHeB, MpHoOperaioulve B OTT, 
HBIX CJLy4aaiX MaCCOBbIli XapakT* 

JlereHepaTHBHbIe MpH3HaKkk 
/ TIOJIOBLIX KJICETKaX CeJIbIM OT! 
YaJIMCb aBTOPOM B_  pa3JIHUH 
pationax J[ambuero Boctoxa (10 
3anaqHad uacTb Oo. Caxamuna, | 
Bepo-3alaqHad YacTb OXOTCK( 
mops, [lemxKHHCKHH 3aHB) mo¢ 
OKOHYaHHA OCHOBHOrO Hepec: 
Kora pbiObl C HeBbIMeTaHHbt 
MOJIOBbIMH MpOAyKTaMH cocTaBy 
mH He Oomee 10% Kk O6utemy 3 
ne bye nepespesileit BEDE see a me cTaBy HeOObIIMX B 3TO BpE 
one _ Roe Aare eae eae KOCAKOB. B OoubuIMHCTBe Cys 
pasoBaHve yposMBoll ractpysbl, 9¢ — BosHuKHo- T@KH€ HSMCHCHHA TpyAHO OMpe 
BeHHE OTJCIbHBIX YacTel SMOpHoHa, 3— O6pa30- JIHTb BU3YaJIbHO, HO NyTeM 9MO} 
BaHHe OectbopMeHHEIX KyCOUKOB sapoybilla, 4 — OMOPMYeCKOrO aHalu3a UCKY¢ 
See eee ae “,,.— BeHHO U3BJICUCHHBIX UM OMG 

TBOPCHHBIX HKPHHOK OOHapy? 
BaeTCA HecnOcoOHOCcTb UX |K HOPMaJIbHOMYTOMIOLOTBOPeHHIO HM pa3BUTHIO.} 

Vikpa, B3aTad OT 3am03,aBUIMX Ha HepeCT CaMOK, M0 BHELIHHM MpH3Hal 
MOUTH He OTMMYAeCTCA OT HOPMAJIbHOH, M TOMbKO CMHHUHbIC MKPHHKU He OM 
noTBopsiotca. Hexoropple 3 HUX pu NomalaHuu B BOY cpa3y *XKe CHbHO P 
6yxaloT HU paspyliaioTca (puc. 1 a). OnoyoTBopuBuiMeca HKPMHKH B JaJibH 
IN€M pa3BHBaIOTCA pasIH4HO. Y wacTH M3 HUX HOPMAJbHO NpOXoAUT oOpasa 
HHe Me€pHBUTeWIMHOBOFO MpocTpaHcTBa HM OacTosMcKa, HO B mpolecce Apo 
HHA 3apOfbleBad UaCTb paspyllaeTca, TaK KaK OTPbIBalOTCA OacTOMeppt (Puc: 
6 —e). Baacroquck OTJCIbHbIX HKPHHOK He ApoOuTcs, HM B TakKOM cJlyyae ¢ 
IIpHHUMAalOT (popmy rpxHOa (puc. 10). Cam OacToqucK Ip STOM HHTCHCHBHO-op 
*%KeBOrO WBeTa, YTO 3HAYHTENbHO OTHYaCT TaKHe HKPHHKM OT HOPMAaJIbHI 
la3Ma KOTOpPbIX cja6o-2xKeNTOrO uBeTa. Y MHOrHX HKPHHOK OTKMOHeHue 
HOPMAJIbHOFO pasBUTHA OOHapyKUBaeTcA B Oosee MO3AHHE MePHOHI: Ha CTA) 
racTpyvibl (pc. le) uu B NepHoy PopMupoBaHNaA SMOpHoHa, Kora 3aposbh 
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ACTAaBIIeHI €fO OTJCJIbHBIMH YaCTAMM WIM OecctbopMeHHBIMN 11V1a3MCHHBbIMU 
qoukamu (puc. | 9, 3). B mpouecce cbopmupoBanua 3apOjbllla Y OTACJIbHbIX 
*MHOK BOSHUKAIOT JBa WeHTpa ApoOmenua (puc. | uw), KoTOpHle 3aTeM MMH pas- 
WlaloTCH WIM WaloT ABYFOJOBbIX SMOPHOHOB Cc OHHM OOILHM TYJOBHUeM 
hic. 1 x, 2). TloqoOupie Hapymienua pa3BuBalouluxca salileKneToK ObiH 
feueHbl HyccenOaymom (') B SKCIepHMeHTabHbIX yCOBHAX pH HCKYyCCT- 
HOH saepxke OBYMpOBaBUleli UKPbI B Tee BbIONa, KOTOPasd Mp 3TOM Mepe- 
4BaeT. CleQOBaTeJIbHO, OMMCAHHBIC BIE KaYeCTBEHHbIC H3MCHCHUA B UKkpe 
(LOOKCAHCKOH CELA MOXKHO OOSACHHTh 3aepKKOli OBYHPOBaBLINX ALNeKIe- 

. B CaMKaX M MOcwIeLyIoul\uM HX MepespeBaHHem. 

,/lerenepallua TOTOBbIX K BbIMeTbIBAHHIO MOOBbIX KJICTOK CebAM XapakTep- 
|H€ TOJIbKO Jit HeOOJIbINOrO KOMMUECTBA pbIO, MPHXOAAMMX Ha HeEpecTuMILA 
KOHI€ HEpecTOBOrO Nepuoa, HO MPOHCXOAUT, M0-BUHMOMY, BPeMA OT Bpe- 
WU Y WeulbIX KOCHKOB. OJMH 3 TaKHX cilyyaeB Hadmo,aica B TwxKHruH- 
b ryOe (OxoTcKoe mope). B cepequne uiona 1957 r., Koryja B OOJbINMHCTBE 
DMBICJIOBbIX PaliOHOB BbIIABJIMBaIMCb HCKJIIOUMTEIbHO OTHEPeCTOBAaBLIME PpbI- 
, BOSH NOC. TonooBKa Obl OOHapyKeHbI GOMbUIHe KOCAKM CeIbIM, B KO- 
BIX BCE OCOOM HMEJIM HEBLIMeTAHHbIe MOOBbIe MpoxyKTH. MKpa, B3ataa B 
DBEI, JCHb HaOJIOMeCHHA, WMewIa yXX€ HEKOTOPbIe MPH3HaKH MepespeBanua 
HaunHalolelica pesopOunn. Bomee rmy6okul mpowecc paspyuleHHA MOJIOBbIX 
eTOK, a COOTBETCTBEHHO H BOSHHKHOBCHHE KaY¥eCTBCHHO YCJIOXKHCHHBIX YPOICTB 
M UX Pa3sBUTUH, Obl OOHApy2KeH TaBHbIM OOpasoM y pHlO KpyNHbIX pa3MepoB 
mHa 29— 30 cm). B Jambueliuime JHH pa3BUTHe UKPHHOK OOJIbUIMHCTBAa Ca- 
K OCTAHaBJIMBalOCb Ha CTaJMH MCJIKOKJIETOUHOH MOPpyJIbI C MOcueyIOULuM 
OBIBOM O/IaCTOMepOB B OGaCTb M€pHBUTEMHOBOTO MpocTpaHcTsBa. 

| Bnocrequni,ceqbMOl, JeHb HaOMOACHUA (KOCHKH epxKasucb y Sepera B Teve- 
e Hee) y2Ke IPH BU3YaJIbHOM OCMOTPe MVIOXO pPasIMUaINCh TpaHHUbl MeExKTy 
Ne€JIbHBIMM HKPHHKaMH, a Y HEKOTOPHIX pbiO UKpa HM cHepMa MmpeAcTaBIAIH 
JOH pa3xKW2KCHHYIO Maccy C OOpa30BaBLINMCaA TpOMOOM — CIyCTKOM H3 3a- 
2p [eBLUIHX MOJOBLIX K€TOK — y caMoro nomoBoro oTBepcTua. BuewHuli Buy 
€pMbI Y XKHBbIX CaMI[OB HaNOMHHal KapTHHY, HaOsIOaBuIy!OCcA y MePTBBIX 
10, mpomexkaBmux 2 —3 cyTOK. 

Pe30pOuuA MOJIOBbIX KJICETOK CeIbH B TaKHX MacliTaOax, KaK 9TO OTMe4a- 
Cb B paloue noc. TomojloBKa, OTHOCHTCA, NO-BHJJMMOMY, K ABJICHHAM, JOBOJIb- 
peAKMM B XKH3HH MOPCKHX pblO. Hao nowaraTb, 4TO AerenHepalluA MOOBbIX 
€TOK MOXKET MPOHCXOAUTb TOJbKO y TeX BUOB, MeCTa HepeCcTa KOTOPbIX CpaB- 
TeIbHO OrpaHuyeHbl. IIpHypoueHHOCTb THXOOKeaHCKOH CeJIbAM B mepHoy 
3MHOXKCHHA K OTHOCHTEIbHO HeOOJIbIIHM MIOWa,AM lMpHOpe2xHOTO MeJIKOBO- 
A [emaeT €€ 3ABHCHMOM OT TaKUX CyYaHHbIX (PakTOPOB, Kak WITOPM, BHesall- 
€ H3Me€HEHHe TeEMMepaTypbIl, 3arpASHCHHE HEPeCTHIHUL UT. X., KOTOPbIe B OT- 
IbHbIe FOJ[bl MOTYT MPHBECTH K 3a/epxKKe Hepecta UH K Mepe3peBaHHlO MOJOBbIX 
eToK. B nomb3y MH€HHA, UTO JereHepallMA MOMOBbIX KJIETOK NPOHCXOJMT HMCH- 
B MpeAOBYALMOHHDIM HM OBYAMMOHHBIM NepHOAb! (Kora Cebab HAaXONUTCH 
OeperoB), rOBOPUT TaK%Ke HW TO, YTO OTCYTCTBHE COOTBETCTBYIOMLUX YCJIOBHH 
6olee paHHHUX cTaqMAX OBOreHe3a HE BbI3SbIBAeT AeCreHepaTHBHbIX M3MCHE- 
M aAlIeKeTOK (*). 

TpydHo cKa3aTb, B KaKOl Mepe IIpHCyTCTBHE pacnataloulHXxXCA NOMOBbIX KJIe- 
‘ OKa3bIBaeT BJIMAHHe Ha KJICTKM HOBbIX reHepallM, HO, BAAHMO, OHH eHncT- 
(OT Ha HUX YFHeTAaIOlHM O6pa30M, XOTA Obl TEM, YTO 34HHMAIOT OOJIbLIOe MECTO 
OHanax. Ecam 3T0 mpemqmomoxKeHHe BepHO, TO BHOJHE BO3MOXHO, YTO PbIObI 
EZOPOUPYIOLUMUCA MOJIOBBIMH KJleTKaMH He IIpHMyT y¥acTHA B HepecTe Hu 
cnelyrouni roy. Moxer ObiTb, THM OOCTOATEJIbCTBOM H MOXKHO MHOFa o6bsc- 
Tb OTCYTCTBHE MOAXOOB CeIbAH B OTACbHBIC TOMbI AA PasMHOAKEeHHA. 
Mypmancknit MopcKol OnomorMueckHH MHCTHTYT TloctynHu10 


Koapekoro usinala uM. ia Kuposa 29 I 1959 
Akayemun Hayk CC 
LMTHPOBAHHAS JIATEPATYPA : 
1 JJ. M. Hyccen6ayM, Tp. 1a6. ocHos pblOoBoscTBa, 2, 250(1949). 2 H. JI. Dep- 
Nb’cK Huu, Bectu. Jiesuurpagcx. yHus., 2 9 (1951). 
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MUKPOBHOJIOCH 


) 


B. J. DEAOPOB 
NOJIN®OCATbI ®OTOCMHHTE3SMPYIOWMX BAKTEPHM 


(ITpedcmaeaeno axademuxom B. H. Wanownuxoeom 18 II 1959) 


) 
‘ 

B nHactrosuee BpeMa nomudocdPathl O6OHapy2KeHbI y pAa HHSWIMX OpraHh 
MoB (OaKTepHu, rpu6bl, BoZopocsu). Tlonpo6uoe usyyeHne OOmMeHa nomndoch 
TOB, IIPOBeeHHOe B psye Wa6opatopun (('-*) u Ap.), MOKa3aO UX BaxKHYW PO. 
B BHYTPHKJICTOUHBIX MpeBpalleHHAX chocbopa WM B SHEPreTHYeCKHX Mporleccé 
KleTKH. B cBxA3H C STHM OCOObIN HHTepec pecTaBAeT M3y4eHHe Bompoca 
BO3MOXKHOM yuacTHH NomMocpaTow B Mporecce OakTepHabHOrO (OTOCHHTES, 
Jlo cux nop mo STOMy BOMpOcy HeT CKOJbKO-HHOyAb OMpeeeHHbIX aHHBl| 
MW Jake camoe HamHune momuPocpaToR B KIeTKaX (POTOCHHTeSUpyIONlAX OaKkTy 
pul He WoKa3ano. Mmewrcs MuUIb CMHHUHbIC yYKa3aHHA Ha BO3MOXKHOE Mp}, 
CyTCTBHe MomMdocpaTHBIX TpaHyd y HeKOTOpBIX OakTepHi sTOH rpynmei (*7% 
Oguako 3TH yKa3aHHA HOCAT XapaKTep JIMIMIb MpeIBapHTeIbHIX MpeANOMOR 
HUM, BbIABHHYTbIX Ha OCHOBAHHH 9ICKTPOHHOMMKpOCcKONMYeCKOrO M3y4eHHA. Al 
KaKMX aHaIMTHYCCKUX JAHHDIX, NOATBEPK Maloun x Ha MIHe MOMMpocdaros y pony 
CHHTeSHpyloujux OakTepH, B WuTepatype He umeetca. Ilosromy Hamu OBI, 
B HaCTOAMeH paOoTe MpeANpHHATA NOMbITKa OOHAPyXUTb MpUcyTCTBHe NOU 
cocaTos y PoTocuHTesupylolulux OakTepHi MPAMbIMM XHMH4YCCKHMMH MeTOaMI 
OTO NOSBOMIHIO Obl MOCTaBHTb BOMpOC 06 H3YYeHHM BOSMOXKHOL CBASH Mpoleccc 
OakTepHaIbHOrO (POTOCHHTe3a C OOMCHOM mMOmMUdocHaToB. 

B kauectBe oObeKTa ObIIM B3ATbI UMCTHIC KYJIbTYP bl NpedcTaBuTeneh Tpe 
Pa3sIHUHBIX CEMEHCTB CPOTOCHHTeSHPyIOUUX OakTepHH: 3eeHbIx cepoOaKkTepH 
Chlorobium thiosulphatophilum (cem. Chlorobacteriaceae), mypmypHBIX ¢| 
poOaxtepuli Chromatium, mrramm K (cem. Thiorhodaceae) u myprypHbIx Hece] 
HBIX OakTepuit Rhodopseudomonas palustris (cem. Athiorhodaceae). Baxrepy 
BbIPallHBaIH B aHa9pOOHbIX YCJIOBHAX MPH KPYIIOCyTOUHOM OCBEeIIeHH 
Ha CHHTCTHYCCKUX Cpefax, MPeWIOXKCHHbIX LWIA KYJIBTHBHPOBaHHA MypnypHp 
OaktepH Ban-Hunem (*) u 3eneHprx cepoOaxtepui — Jlapcenom (8). Y poxa 
KJI€TOK CHHMaJIH MIpHOJM3HTeIbHO B CTallMoHapHol chase pocta. Henorpeb.rel 
HBIC COJIM Cpebl PaCTBOPAJIM MyTeM NOAKHCeCHHA COMAHOH KucTOTON Ao 0,05 A 
mocle yero OakTepHasbHYIO Maccy OTJeMAM OT CpebI Keni phy MapOs aa 
NPOMbIBaJIH JUCTHJIJIMPpOBaHHOH BOOM u B TeyeHHe 3 4ac. PuKCUpoBanu 96 
STAHOJIOM. 3aTeM KJIETKH OOpabaTHIBaIN CMecbIO cnupT — acup (1 : 3) B TeveHE 
3—4 uac. (JIA yNaeHvA OCHOBHOM MacCbl KapOTHHOMHBIX MMrMeHTOB), 2 paé 
SPHpoOM UM BbICyIIMBaM B BAKYYM-9KCHKaTope Hay cepHoh KucnoToH. Tlonyyel 
Hy}0 CyXyto OOe32%KHpeHHy10 GakTepHaJbHy!0 MACCY UCNOMb3OBAIH LWIA aHasH30} 

Optohociar onpexenamn 10 Metony Bepen61om u Uelina B MoqupuKally 
Beiib-Manep6a u [puna (°) c HeGombummMu usMeHeHuaMH. CymMapHoe KOU 
CTBO HYKJICHHOBbIX KHCJIOT ONpeyeramM cnektpopoTomerpuuecku (1°). Tp 
aHasiu3e OakTepHasbHOH MaccbI NomupochaTsl u3y4aM Kak B KMCOTOpacTBi 
PHMOH, Tak MH B KUCOTOHepacTBOpuMon cpakiMAx. 

Jina BbieeHuA KUCIOTOpacTBOpHMOH pakIWN HaBecKy cyxux GaKTepr 
ABAKIbI SKCTparupoBanu npn O° 2% XNOpHO KuCMOTOM: NepBbIi pas — B TeY 
Hue Yaca, BTopoh —B Teyenne 30 MuH. CnelnHanbupie onpitet c Chlorobiu 
thiosulphatophilum noKkaganu, To 9KcTpakuua XxWJOpHOH KucnOTO Gon 
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ICOKOH KOHWeHTpallun (6%) BbISbIBAeT HEKOTOPYiO AeMONMMEepUsalluIO HYKeH- 
(Bo KuCMOTHI (PHK) u ee yacruunbii mepexoy B KHcMOTOpacTBopuMylo dpak- 
0. M3 nomy4eHHo KucnoToOpacTBopHMol dpakuuu nonucocdaTH ocaxkKZaan 
SXKENPHTOTOBJICHHBIM PaCTBOPOM HacbIIIeHHOrO ykKCyCcHOKMcaoro Gapus 
ju pH 4,5. Bapuespie ocaqkn oTZeAM WeHTpUpyrMpoBanuem uM MpOMBIBaIu 
CTHJJIMPOBaHHOH Bofoli. HepactBopumpie OapHeBbie comM momudocaTos 
}PeBOLHIH B paCTBOPHMbIe HaTpHeBbIe COM WyTeM OOpaOoTKH KaTHOHUTOM 
HY-2 B Na-bopme. Boguniit cnoli c nepemexumMMH B Hero Nomnd@ochatamu oTze- 
HIM OT CMOJIbI WeHTpudyrupoBanvem. CMOouly NpOMbIBaIM JMCTHIMpOBaHHoL 
WAOH, H MIPOMbIBHBIe BOLI MpUCoeAMHANM K OCHOBHOMY kenTpHdyraty. B nosy- 
PHHOM PaCTBOpe Bech WaOHbHbIi (ocpop MpuHadexKuT momudocdatam. 3a 
DAMYeCTBO WaOHJIbHOrO (ocopa mpHHNMaH cocdop, ruqpomusyroulmiica Wo 
Topociata B TeyeHuve 7-MUHYyTHOrO rugpomusa B 1 N HCl npu 100°. Tocnenyto- 
e 23 MHH. rHpOuIM43a Ip TeX XKe YCIOBMAX CIY2KUIIM JONOJHUTCIbHbIM KOHT- 
peM Ha MOIHOTY paspywieHuA aOubHOrO coctbopa. Takum oOpa3om, mpu 
HaIM3€ KUCOTOPaCTBOpUMOA (pPpakIHH B KaKOM Clyyae OMpederamU OpTodoc- 
aT, 7 4M 30-MHHYTHbIM docdop u oG6ulHt docdop. BausKoe copnayenne B Hallux 
bITaX BeIMUHH Py WH P2sy YKa3bIBaeT, YTO y2Ke B MepBbIe 7 MMH. ruqpomn- 
yeTCA BeCb aOubHbIM cboctbop. ITO NO3BOIAeT BbIUHCIUTb KOJIMYeCTBO NOVIH- 
beaToB B KUCOTOpacTBOpHMOH dpakuHH nO pasHocTH: Pr» = Paw — Popr. 
OJYYeHHbIe WaHHbIe MO OMmpekeeHuio nomMocpaToB B KHCOTOPacTBOpHMow 
IpPakKWHH MmpeyctaBeHb! B Tad. 1. 

| KucaoTronepacTBOpHMbId ocTaTOoK mocle yaeHHaA KUCMOTOpacTBOpHMOon 
pakLHH TPH XK]bl MpoMblBatH 96% sTaHOJIOM JIA YRaseHusA OCTaBUlelica xm0p- 
OH KHCJIOTEI. OOblIdHO CyMMapHOe KOIHUeCTBO NOMMdocpaTOB KUCIOTOHEepac- 
BOPHMOHK pak OMpeszemAoT NO coxepxKanHlo MaOuMbHOro ~oc*opa, TuApo- 
‘M3yrouleroca 20 optodocdata B TeyeHne 15 Muu. npH 90°B 6% xmOpHOH KucMOTe 
sKcTpakuua m0 [lnelizepy). Uatien u ap. (3!) npeqmomKuid MpOBO_NTb 9KCTpak- 
juio B TeyeHHe | aca. B dTHX yCOBNAX, NO UX AaHHBIM, ruApomH3yetca 94% 
lomu@ocdatow u 15% cboccbopa HyKMeMHOBOH KUCOTHI. OXHAaKO B Cy4ae MpH- 
[CHEHHA aAHHOH MOAMDUKAaWMU CYMIeCTBYeT OMACHOCTb «3arpASHECHHA» SKCTPak- 
a toctopoM He TOMbKO OT YaCTHYHOH MUHeEPaH3allWH HYKJICHHOBOH KHCJIOTHI, 
0 M OT HEYYMTHIBAeCMOM MUHepaH3salun Apyrux CTaOWIbHbIX COCAMHEHHH (oc- 
Opa (Hampumep, cbocsopusmHpoBaHHble NoMMCaxapHgEl, octonpotensbl). Takoe 
3arpAsHeHHe 4yKUM CPocdopoM» HeH36ex%KHO, OHO OyAeT BAPbUPOBATh OT OObEK- 
a K OObEKTY HM YMCHbILHTb «3arpA3HeCHHe» MOXKHO JIMMb MYTeM COKpalleHHa 
pemeuu rugqpomu3za. Tlostomy B Hauleli paOore oOujee coxepxKaHue nomuoc- 
ATOB KHCJIOTOHepacTBOPUMOrO OCTAaTKa ONpeAeIAIH 10 WaOuIbHOMy (ochopy, 
wpomusyloulemyca BO opTodocdata B TeyeHuve 7 mun. B 1 N HCI npu 100°. 
jOracHO aHHbIM Doens (7), 3a nepBpre 7 MMH. rugpouu3a B 1 N HCl or nyKae- 
HOBbIX KHCJIOT OTULEMIAeCTCA MPHOMU3HTEbHO CTOIbKO Ke cpocpopa, CKObKO 
TUeNIAeTCA 3a MOcmenyroulMe 23 MuH. CaeqoBaTeIbHO, KOMYeCTBO MOMMoc- 
ATOB +KHCJIOTOHEPaCTBOpHMOH pakWHH MOXKHO BbIYHCIMTb MO pa3HOCTH: 
d= Pim —Pogm. TlomyueHupre pe3ybTaTbl MO ompexerenuio momMdocpaTos 
UCJIOTOHepacTBOpHMOn pakuuH mpexcTaBieHbl B Tad. 1. 


Maron mona 


CojepxKaune pasmmuneix opm dochopa B PotocuHTesupyiwoulUx OaktepuAX (B MpoulenTax 
Ha cyxol Bec O6e3xKUpeHHOH OakTepHasbHOH MaccHl) 


P kucnoTopacTBOopuMbIt P KucmoTOHeEpacTBOpHMbiit 
a bg opTo- qa- cTa- na- uyxse-| CTO b- 
Wu | goc- | 6usnb- | Gunb- |oOuut | Oust- sae upili P oc-| o6nqui 
(bat Hb HBL HbIK TaTKa =! 
hlorobium  thiosul- 
phatophilum 4,40 | 0,24 | 0,46 | 0,20 | 0,90 | 0,11 | 0,44 | 9,003 | 0,523 
hodopseudomonas pa- 
lustris A 1,19 | 0,013] 0,164] 0,020] 0,197] 0,56 | 0,45 | 9,001 | 1,014 
hromatium 8/75 | 1.99 | 4,29 | 0,04 | 6,32 | 2,00 | 9147 | 9,01 | 2,48 


TIpeqcrapnennpie B Ta6l. 1 AaHHEIe m0 KomMYeCTBY AaOHIbHOrO hociopy 
CBUeTeEMLCTBYIOT O HaNHUHH MomucpocipaTOR BO BCeX TpeX H3y4eHHBIX OakTe 
puax. Oco6eHHO BEICOKOe KOHYeCTBO NOMMpocpaToB (Oomee 70% or o6uyero Py 
OOHapy2KeHO B KeTKaX MYyprypHBIX cepoOakrepu Chromatium. 

B ycnoBuax SKCTpakKUHH KUCIOTOH MoOdMpocHaTh MpUCyTCTBYyIOT KaK B CBO 
6oHoH (KUCTOTOpaCTBOpHMad (pakuA), TAK U B CBASAHHOH (KMCMOTOHEpac 
TBOpHuMan (ppakuua) copmMax. KueTkH uccieqyeMbIx OakTepHl He cojepxa;} 
CKOJIbKO-HHOYb 3HAUHTEIBHIX KOMMYCCTB HEHYKJICHHOBOFO CTaOusbHOrO Coc} 
dopa, u nouTM Becb UX ochop npHHaexkuT nomupocpataM HW HYKJICHHOBBIN) 
KHCJIOTaM. { 

OxpalliMBaHHe TOJYHAMHOBBIM CHHHM COrlacHO TeXHHKe, TpeAMOKCHHO!, 
2o6enem (!2), mOKaga0, YTO KHCIOTOpacTBOpHMad qpakiluA Bcex 3 Ky eTya 
OOHapyXKHBaeT YeTKyIO MeTaxpoMa3HI0. OHaKo Mocue OcaxkZeHUA NoMupochal 
TOB KUCJIOTOPacTBOpHMOl tpakWHH OapHeM B KUCJIbIX YCMOBHAX HaOcaOuHBl | 
XKMIKOCTH HCCelyeMbIxX OakTepHH COXpaHAIOT MeTAXpOMAa3HI0, YTO IIPAMO yKaj 
B3bIBaeT Ha ee «HenomudocdaTuylo» mpupoxy. IlockombKy 3a «Henomucocar) 
HY1O» Me€TaXpOMa3HI0 MOFyT ObITb OTBETCTBCHHbI MAKPOMOVJICKYJIAPHbIe MOMCa 
XapHJbl, cosepxKamne cymbpospupHble paluKasbl (THNa MYKOHTHHCepHON 4 
XOHJPOUTHHCepHOM KUCIOT) H KapOOHOBbIe pasuKasbl (THNa TMalypOHOBOH KHC| 
JIOTbI), TO MOXKHO MpeANONaraTb HaIMune NOAOOHOFO THMa BELLECTB B UCCIIEOBAaH} 
HbIX lpenapaTax OakTepui. | 

Bmecte c TeM paCTBOpbl KHCJIOTOPaCTBOPHMBIX MOMMOcHaToB, MO yYeHHbIe 
mocyie O6pa6oTKH OapHeBbIX OCAXKOB KaTHOHHTOM, He OOHAPyRUBaIOT MeTaxpo- 
Ma3Hu (B HeKOTOpBIX onbiTax c Rhodopseudomonas palustris uHorga yaeTca 
IOJYYHTh HE3HAUHTEMbHOe M€TAXpOMAaTHYeCKOe OKpalliMBaHHe). Tak KaK He 
Wapyo O6enem (17) Opvio mOKasaHO, YTO MeTaXpOMaTHYeCKOe OKpaLIMBaHHe 
WatoT JIMUIb CpaBHHTeIbHO JJIMHHbIC WeMH KOHJCHCHPOBaHHbIxX docaToB (Ha: 
ynHaa c 8 cdoctopHbIx rpynm), TO MOXKHO MOsaraTb, YTO KUCMOTOPAaCTBOPHMBIE 
(pakuuu uccseqyeMbix OakTepHi COAepKaT TOMbKO HH3KHE MOJIMMepbl cbocwpa; 
TOB (MeHee 8 rpynn). OTmeyeHHoe He3HaudHTeJIbHOe MeTaXpOMaTHYeCKOe OKpa- 
WHBaHHe B mpenapatax Rhodopseudomonas palustris, oueBHyHO, MOXKeT yKa- 
3bIBaTb Ha IIPHCyTCTBHe B KHCMOTOPAaCTBOpHMOH (bpakWHuH WaHHOH OakTepHy 
HEKOTOPOrO KOIHYeECTBA MOMHOcHPaToB Ooee BLICOKOH CTeENeHH KOHJCHCAILMH. 

B HactosmelH pa6oTe kyJIbTypa 3eJleHbIX CepoOakTepHii Obila H3yyeHa Gomee 
WeTaibHo. J{aHHble 10 BO3paCTHbIM H3MeCHCHHAM COJepxKaHUuA MOMMCocHaToB 
B KHCJIOTOPacTBOpHMOH MH KHCJIOTOHepacTBOpHMOH :pakuuAX KysIbTypbI Chlo- 
robium thiosulphatophilum mpegcraBneHpr B Ta6l. 2. 


Ta6Oauua 2 


BospactHoe M3MeHeHHe cCOfep%KaHHA KUCMOTOPacTBOpHMOTO HM KUCJOTOHe- 

pactBopumoro saOusbHOrTO §docwopa B KyYJIbType 3emeHbIX cepo6aKTepuit 

Chlorobium thiosulphatophilum (B mpomentax Ha cyxol Bec o6e3%KupeHHol 
OakTepHaIbHOW Maccbt) 


Hauyaso CratyHo- 


lag-asa—| , Hauano lg-cbasa = |cTayuonap-| HapHaa 
42 uac. Ue Ly ae 48 uac. HOW asp | dasa 
uac. 96 uac. 192 “aca 


Jla6unpHEpm P KucnotTo- 


pacTBOpHMOH pakunu 0,24 0,09 0,12 0,20 0,32 
Jla6unbupli P KucnoTone- 


PpactBopumMon paknun 0,08 0,12 0,06 0,053 0,04 
Oo6mui P Hapecku 1505 1,00 OF92 0,97 APA, 


TlomyueHuple pesyJIbTaTbl CBUJETEIBCTBYIOT O TOM, YTO MaKCHMYM Hakon- 
JeHuA MaOubHOTO Pociopa HaOOMaeTCA B CTallMOHAapHOH chase pocra, Koryé 
MpOwecch! KeTOUHOFO CHHTe3a 3aMefsioTca. B case norapudmuyeckoro pocreé 
MHTCHCUBHBIC MPOIMCCCbI CHHTE3A MPCNATCTBYIOT CKOJIbKO-HHOY Ab 3HaYHTeIbHOMY 
HakONJeHHIO MOMMocHaToB. OcobeHHO MHTepecHO, YTO COOTHOIIeHHe KHCOTO- 
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TBOPHMBIX MOMMpocaToB K KHCMOTOHepacTBopuMbIM B lag-cbase u cbase s10- 
M@MUYeCKOFO pOCTa SHAYHTeMbHO CMELIeHbI B CTOPOHY MOceqHUX, T. e. 
yie€ aKTHBHbIX. OueBHHO, TaKkKad 3aKOHOMEPHOCTb ABJIACTCA B H3BeECTHOM 
Ice OOileH, TAK KaK OHA ObWia NOKa8aHa ye Ha ApoaKax (2), MIeCHeBBIX 
mOax (') u Oaxtepnax (1%). 
Takum oOpa3oM, NOJyYeHHbIe B HacTOAMeli paOoTe aHaMTMYeCKHe JaHHbIe 
a3bIBalOT Ha IIpPUCyTCTBHe NOmMpocaTow B KeTKAaX H3YYeHHBIX MpescTaBuTe- 
Mi 3 pasMuHbIxX cemelicTB cboTocuHTesUpyroulMx OaKTepuii. Ech ocHoBaHHua 
wlaraTb, YTO MOmMdocpatTs! KUCMOTOpacTBOpUMoli (pak B OCHOBHOM AB- 
HOTCA HHU3KOMOMMepHbIMU. M3yuenne BO3spacTHBIX H3MeHeCHHH B CoOsepxKanHu 
upocpaTow pasIMYHEIX (paKunH (KyubTypa Chlorobium thiosulphatophi- 
) NOATBep%KLaeT 3AKOHOMEPHOCTH, OOHAapyKeHHble panee B Apyrux opraHu3- 
x 
I[punonry camyto rmy6oxyio 6aroqapHocts mpod. A. H. Benosepcxomy u 
C. Cnupuny 3a 6ombUTylo MOMOMIb B BHINOMHeEHHM HacTosel paOorTEl, a TAaKKe 
_C. Kysaesy — 3a uckpenuuit uuTepec, mposBmenHpili K paOote, u MocTOsH- 
€ KOHCYJIbTalMu MO pAy MpakTHYeCKHX BOMPOCOB, CBA3AHHBIX C e€€ BBINOJI- 
|HHeM. 
| 
| Mockorckuit rocyapCTBeHHbIM YHHBepCcHTeT Vloctynuao 
um. M. B. Jlomonocosa 17 II 1959 
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BHOXHMH:; 
B. B. EBCTHMrHEEB u B. A. TABPHJIOBA 


®OTOCEHCHBHJIN3ALUA OKHCJIMTEJIbBHO-BOCCTAHOBMTEJIBHBIX | 
PEAKLUMM XJIOPO®HJIJIOM B TETEPOFEHHbIX YCJIOBHAX 


(ITpedcmaeaeno axademuxom A. H. Tepenunoim 191 1959) 


| 

Cnoco6uocTb xJopopuasia K (boToceHcuOuJH3al\HH PpasJIMYHbIX OKUCJI 
TeJIbHO-BOCCTAHOBHMTE/IBHBIX peak B MOJCKYIAPHO-DHCIepCHOM cocTosHH 
xopomio u3BecTHa (1,5), H MeXaHH3M 9TOFO Mpollecca, MO KpalivHel Mepe a pax 
Cly4aeB, MOXKHO CUHTaTb JOCTaTOUHO JOCTOBePHO BbIACHeHHEIM (7,°). Vimerore 
TakxKe yKa3aHuA Ha Hayne NOJOOHOK CMOCOOHOCTH, XOTA H 3HAYHTeJIbHO OOVIE 
cma6ol, YeM B CJly4ae MCTHHHBIX PaCTBOPOB, Y KOJMOMAHbIX PaCTBOPOB, MOMy4eL 
HBIX pasOaBJICHHeM BOOM pacTBOpOB STOTO MMIMeHTa B CHMpTe, NMPHAMHe MM. 
alleToue (8, ,")- Uro »Ke KacaeTCA arperMpOBaHHOTO COCTOAHHA MHIMeHTAa C Had 
4HeM ABHOH MaKPOMOBepXHOCTH pasfela MMrMeHT — cpefa, TO NPAMBIX SKCTIL 
PHMEHTAJIbHbIX JOKA3aTeIbCTB HaJIMUHA Y XMOpoduIa CNOCOOHOCTH K ol 
CeHCHOMJIM3allHH B TaKOM COCTOAHHH jlo CHX Nop He MMenocb. Mmerouyneca nom 
2KUTEJbHbIe AaHHbIe WIA KPUCTaMMeCKUX prasouMaHMHoB (°), a TakxKe or 
ralbBaHwyeckuh sdbekT mieHoK xsopodusana (®) MoryT cauTaTeca baxram 
CBUACTEIbCTBYIOUIMMH B NOAbSy HaMYHA NOLOOHOM CnocoOHOCTH y 9TOTO TM, 
MeHTa, HO He MIpecTaBAIOT COOOIO MPAMbIX MOKa3aTe/IbCTB. 

B faHHon pa6ote uccseqoBanach CHcCTeMa arperupoOBaHHblii xs10porbHsIJ—BO, 
Has Cpeda, MIpHueM B NOCeqHeEH PaCTBOPAUCh aKUWeNTOP HU JOHOP dJeCKTPOHi 
B kauecTBe JoHOpa MpHMeHANach aCKOPpONHOBaA KHCNOTA, a B KaveCcTBe aKUel 
TOPOB a30KPacHTeJIH: MeTHJIOBbIH KPacHbIM, KMCJIOTHbI CHHUH HKUCJIOTHBIH Opal 
%KeBbIN,— Jlaloulue HeOOpaTHMble MpOAyKTbI BoccTaHoBeHUuA. Jia pacTBOpeHk 
MeTHJIOBOrO KpacHOro B PacTBOp MpHOaBIANOCh HEOOMbIUIOe KOJIM4ECTBO ‘oct 
Horo 6ydepa c pH 8,6. 

KucaorHbit cunui, MaKCHMYM TOrJOULeHHA KOTOPOTO B BOJe JeXKUT OKOL 
580— 590 Mu, o6mafaeT HeKOTOPHIM NOrOMeHHeM B KpacHoli yacTu cneKTpi 
OHakO KOHTPOJIbHbIe OMBbITHI MOKa3aIM, UTO ITOT MMTMeHT He cmocobeH K OE 
CTpoH MpAMOM CoTOXHMMYeCKOH peakIHH C aCKOPOHHOBOH KUCIOTO!. 

B KayectBe rereporeHHbIxX CCHCHOMIM3HPYtOULNX CHCTeM ObIIM HCMO/Ib30BaH 
cycneH3HH xMopopunsta, (beopuTuHa u dTanolMaHuHa MarHHsA. 

Ec B cilyyae nociequero WIA NOYYeHUA AKTHBHOM CyCMeHsHH MOCTaTOUE 
OblIO BSMYTHTb M@IKOKPHCTaJJIMYeCKHH MOPOWOK B BOJe, TO B Cy4ae XMOpi 
usa u PeoduTuHa STO peAcTaBIAO H3BeCTHbIe TpyqHocTH. IIpocroe pacTup 
Hue HW B3MYY4HBaHHe B BOse xpomatorpatuyeckn OYMULEHHOTO xwOpoHs 
He MpPMBOAMIO K MOJYYeHHIO aKTHBHOH CYyCNeH3HH, OYeBHHO, BCJIeICTBI 
HeWOCTaTOUHOrO H3MeCJIbYCHHA YacTHYeK WHrMeHTa. AKTHBHbIMA OKa3aJIHi 
CYCNe€H3HH, MPHroTOBJIeHHbIe CeLyIOulyM 06pa3om. B Hedsryopectupy1oul 
KOJJIOHAHbIM pacTBOp MHMIMeHTa, NOJYYeHHAI MyTeM BJMBAHHA HeOOMbIIO! 
KOJIHYECTBA KOHICHTPHPOBaHHOTO pacTBOpa NHTMeHTA B CHUpTe (Kees Mu 10 
B OO/bIOe KOMHYeECTBO BOsbI (pas6aBeHHe B50—40 pa3), qoOaBanoch HeK 
Topoe KomMyectBo (1—2%) MgCl, unu MnCl, mpa cHabHOM B36aJTHIBaHH 
Ocayox OTP bTPOBBIBAJICA Ha 6yMaxKHOM WIM CTCKJIAHHOM (UJIBTpe, HeCKOJIBI 
pas MpoMbiBaIcA BOOM ANA yameHua cone u 3aTeM pecycnensupoBaca 
pacTBope, ColepxKallleM aCKOPOMHOByIO KMCIOTY HM KpacHTeb-akulentop. Cpe 
HAA BEJIMYMHa YaCTHYeK NMIMeHTAa B CYCIeCH3HH, NOyuaolaAca B Hallux on 
Tax,~10—20u. Kpupas moroujenua cycneH3Hu 6e3 KpacnTensa oOnalana mc 
KAM MaKCHMyMOM B OOulacTH oT 670 no 690 Mz aaa pasHbIx o6pa3ioB (Kuaxe! 
~2,5—3). DoropeakumIo MpoBOAMAM B BaKYYMHBIX cocyyax, OOLIUHO nIpHy 
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BUMXCA B Hallux MccleqoBaHHAX (1°), nocne BbIKaYHBaHHA BO3fyxa Ha 
pBaKyyMHOM Hacoce MpH KHMeHHH pacTBopa B TeyeHue 3—6 muH. Ocpe- 
TelemM ciyxHa 300—500-BaTTHaa amma HakasIMBaHuA CO CTeKISHHBIM 
HJ€HCOPOM HU KpacHbIM 


Ta6Oauna 1 
Tlepppie onbiTbl ¢c cyc- CencnOunusupyiomee felicrpve MMrMeHTOB B OMbITax 
basuama bl TpoBogmn, C OTPUAbTPOBLIBAHHeM 


- ae =, 
HMe€HAA OTPHJIbTPOBbIBAa er B8 | Kwaxe Kpacu- 
e€ ywacTruuek MHrMeHTa HU Sa a Tema mocae 
= Bt cee a He OTbUNAbTpO- 
aBHHBad BeJIMNYHHY MOTO HI'M€HT-CeH as Dy BbIBAaHHA 
(CHUA B MAaKCHMYMe Kpa-  cu6uausarop | PAHTeMP) Fe | Bae 
RY tsi 
TeIA B OCBeILEHHOM pac- fs $2 | Ges | nocae 
ope W pacTBope, CTOABIeM see ts| aS Mie caer 
koe »Ke BpemMaA 6e3 ocBe- 
eHud. HeoOpatumocrs Boc- Xaopoduan Kueaormet| — ~2 20 | 0,800] 0,076 
[TaHOBJICHHA e CanY 
at SD UMEMCHMBIS Kuesoraua| ~2 15 | 0,750 | 0,065 
pacuTeseH no3sBoana mpo- cunHii 
WMTb (PPUJIbTPOBaHHe HU H3- AA tide ne Sad duigiied Caceh 
lepeHve MOrolmeHHA B ee we LOS PST ea e028 
PoOHBIx SeOBHAX, He olla- @ranomHanHH | Metusospili ~2 15 0,675 | 0,146 
aACb OOpaTHOH peaklHu Marnua | | kpacusif 
eTHJOBbIti| 6e3 BOCCT. 20 0,685 | 0,686 
bM. TaOm. 1). paca 
CpaBHenue BeJIMGHHbI Bes nurmenta | Merusosniit ~2 20 0,685 | 0,692 
OriOuleHHA B MaKCHMyMax Kpacubil 


pacuTeneH mocme ocselle- 

sl WM Mocse CTOAHUA 6e3 OCBELLEHHA ABHO CBHJeTebCTByeT O coToceHcHOu- 

IM3MPYIOUleM JeHCTBHH CycneH3HH NurMeHToB. OcBellleHve pacTBOpa KpacuTenA 
€3 BOCCTAHOBHTeIA WIM C BOCCTaHOBUTeIeM, HO 6e3 MMTMeHTa He NpHBOAHIO 
. K (OTOXHMHYeCKOH peakUHn. 

ol 7 Cc B JlaibHeHWweM HaMH ObWIO BbIACHe- 
HO, UTO CJICMHTb 3a XOJlOM CeHCHOMJIH- 
3HPOBaHHOH peaKUHH BOCCTaHOBJIeHHA 
KpaCHTeJId MOXKHO H Oe3 OTPHIbTPO- 
BbIBAHHA UaCTHUeK NMIMeHTAa, CCIM H3- 
MepeHHe 9KCTHHKUMH CMeCH MpOBOJHTb 
Kaxk Jb pa3 yepe3s ompeseeHHoe Bpe- 
ma (20—30 cex.) nocme B30a/ITbIBAaHHA 
(cm. puc. | u Tam. 2). Pesyabraret 
v3MepeHui Ha puc. | BbIpaxKeHbl B 
IIpOleHTax OT M€pBOHAaJIbHOH 9KCTHHK- 
WMH B MaKCHMyMe KpacuTeiA, MpH4eM 
NOcueqHAA Noyyaacb MyTeM BbIyHTAa- 
HHA H3 HavaibHOH BeJIMUMHbI 9KCTHHK- 
WMH Mp JaHHOH JVIMHe BOJIHbI BeJIH- 
UHHbI SKCTHHKIMU Mocse NOMHOTO OG6ec- 
5 0 fo mur pBeunBaHuA KpacuTesA. CrellMasbHble 
i 1. CentnOunvarpyomee  efcrane KOHTPOUbHEIC OMBITH! MWOKagaqu, "TO 
ycneH3uu xmopodusna (a + b) Ha Boc- 3a BPeMA OMbITA NOTIOULCHHE MHTMeHTa 
TaHopseHue ackop6nHOBoli KHCNOTOH  CeHCHOMIM3aTOpa He MperepmeBaeT Cy- 
~2-1072 M) B Bo,HOM pacTBOpe MeTHJIOBO- UL€CTBeHHbIX H3MeHeHHi. 
ee rest ial Py haskectee KOHTPOJIbHEIC OMbITbI B TeEMHOTE WIM 
(opneHua: 7 — c cycnensuel xOpodpu- B OTCYTCTBHe OMHOTO H3 KOMIOHCHTOB 

qa, 2— 6e3 cycnensuu xso0poduuia cmecH — MIHrMeHTa, BOCCTAHOBHTeA 
yuiw KpacuTens-akienTopa — MU 3fleCb 

JOKa3aJIM OTCYTCTBHE 3HAYHTEbHBIX H3MCHEHHH CMeKTpa 3a 10—20 muu., B Te- 
[eHHe KOTOPHIX OOLINHO MpOsOMKasIcA OMbIT. OMHAKO CulelyeT OTMCTHTb, YTO MPH- 
fCHeHHbI€ KPACHTeM MPH OUeHb AJIMTeEbHOM CTOAHHH C aCKOPOHHOBOH KHC- 
joToli (2—3 cyToK) saMmeTHO oGeci[BeyHBaloTCA B TeMHOTe, NpuyeM AarKe 
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Ta6auna 2 | 


CencuOususupyroulee JelicrBue cycieHsuli NMrMeHTOB B OMbITAaX Oe3 OTPHIbTPOBLIBAHHA — 


I K cycnen3sHu 


B MaKCc. Kpa- I 

TlurmentT-ceHcHouH- KonueuTp. Bpema CcHTeJIA Hepoccran. 

Kpacutenb acKOpOHHOBOM | ocBelll., |~ | KpacHTeJIb, - 

eee J Kucu., M-10-2 MHH, pice) mocse % K HCX. 

ocBell.,| OcBeLl. 

) 

| 

Xnopodusn a+b MetunoBblit KpacHplit ~2 10 1,31 0,740 950 5 

KoutTpoub (6e3 murm.) | Merusospiit Kpacupiii ~2 10 1,29 1,25 96,5 
Xnopomdusn a+b KucaoTHbli CHHHI ~2 14 4,02 0,530 5,8 
Xnopomuns a+b KucOTHBIM CHHH ~2 15 0,855 | 0,422 6,5 
KoutTposb (6e3 nurM.) | KucaoTuHpik cual ~2 10 0,672 | 0,670 99,6 

Xnopomusa a + b KucaoTHbl cHHuH 6e3 KHCJI. 10 1,59 152) 95,6 \ 

Xnopoduna a+b MetTugoppiit KpacHblit ~4 10 0,752 | 0,452 13,6 
@®eomuTuH a+b Metusospit KpacHblii ~4 10 1,02 0,271 1,5 
@MeomuTuH a+ b Kucnorupit cHHHa ~4 20 0,880 | 0,275 8,3 

®MeodbuTuH a+b Kuclorublii opaHKeBblit ~4 21 0,905 | 0,366 0 | 
Xaopomusn a+b Metuusoppiit KpacHblit ~1 2,5 1,04 0,730 51,6 
Xnopoduss a+b Meruuioppili KpacHbiit ~4 10 0,935 } 0,565 7,5 


B a9pOOHBbIX YCJIOBHAX. CencnOusM3upyrolee JeHcCTBHe MMrMeHTa 3akuIouaeTca,| 
CuleOBAaTebHO, TIpexse Bcero B MpeofoONeHHH 2HePprHH aKTMBalluM peak 
MexKy yKa3aHHbIMH KOMMOHeHTaMH. 

Ckopocrb ceHCHOuM3MpCBaHHOl peakuwnu dboTOBOccTaHOBeHUA KpacnTesel 
YBeJIMUMBaeTCA MPH YBeJIMYeCHHH HHTCHCHBHOCTH OCBeLLeCHHA CBETOM, MOTIOLae- 
MbIM TOJIbKO IHTMeHTOM (pvc. 2A), H MpH yBeHYeHHH MJIOTHOCTH cycneH34u 

ceHcnOususatopa (puc. 24), ecTe- 

A 6 CTBEHHO lO onpeseyeHHbIx mpe- 

oo * I 100 fenos. M3mMeHeHuaA KOHWeHTpallHy 

BOCCTAHOBHTe@JIA CHJIbHO CKa3bl- 

BaloTCA TIP MaJloH KOHUWeHTpallHn 

MB 3aMe€THO MeHbUJeli creneHH 

50 2 TIpH OObIIHX KOHIeHTpaluax. 

1 CeHcHOu1M3H poBaHHaa peaKuast 

yume MpoucxoAUMT B KuCNOH cpe- 

2 ne. TlogquenauvBaHne WIM 3ameHa 

0 0 aCKOPOHHOBOH KHCJIOTbI acKOp6u- 

2 ¢€ 6 man. 2 4 6 &mun HaTOM HaTPUA NPUBOAUT K CHJIb- 

Anumenbnocis ocbeuenur HOMY 3aMeienuio peakuun. Becp- 

Puc. 2. Bauanve MHTeHCHBHOCTH ocBeneHHa (A) Mae BET PEC Ea Se eB | 

H KOHWeHTpauwu cycnensmn (B) Ha ckopocts PaKT, YTO pasHHlla B CKOpOCTH 

Ce€HCHOK/IM3H POBAHHOFO BOCCTAHOBJICHUA MCTHJIOBO- CeHCHOMJIH3H pOBaHHOro BOCCTa- 

ro Kpacuoro SEKODORROHOH RAG IONOD Areca Ua M) HOBIeHHA B MpHCyTCTBHH HU B 

uaa 300 a, 0%, 1 Pipa ? Ge See HOST Gy ee a 

60 B, JJ —mpu nanpsxennu 110 B. B: cootao- Had B Cilydae pacTBOpOB, HesHayH- 

mene KOHUeHTpalwi yaa KpuBbix / nu 2 TeJIbHa B FeTePOreHHbIX CHCTeEMaxX 

papuo 1:3 B BOJHOH cpeyze. Stor cbakT MO- 

2%KeT OOBACHATbCA MeHbIUeH pac- 

TBOPHMOCTbIO KHCOpOfa B BOse, YEM B OPraHH¥eCKHX PaCTBOPHTeAX, HO 

MOXKET H 3aBHCeTb OT OCOOeHHOCTeli MeXaHH3Ma CeHCHOMNM3alMH B reTepo- 
TeHHBIX YCJIOBUAX. 

TakuM OOpa30M, IIpHBeeHHbI BbIMe MaTepHas 6e3 COMHCHHA LOKa3biBaer, 
YTO XJOPODU HW eFO aHaJIOr B CHJIbHO arperHPpOBaHHOM COCTOAHMH IIpH HasH- 
UHH ABHOH MaKPONOBepXHOCTH pa3fela Mexy MMTMeHTOM HM BOAHOH cpefon, 
oOsaaeT COCOOHOCTHIO K (POTOCeHCHONMN3aMMH OKUCIHTCbHO-BOCCTAHOBUTeMIb- 
HbIX PpeaKUHH COeCIHHeEHHH, paCTBOPeHHBIX B BOJe. 

Jl BbIABHXKeHHA Ooee WIM MeHee OOOCHOBaHHOM runoresbl Mo Bonpocy 
O MeXaHH3Me (OTOCeHCHOMIM3aLLMA XJOpOPuIIOM B reTeporeHHbIX ycsIOBHAX 
(CCM B3ATb 3a OCHOBY 3/ICKTPOHHY!O TeOpHio reTeporenHoro Katavu3a (15)), 
HeOOXOAMMO IIPHHATb BO BHAMAaHHe Culeqyronlee. Bo-nepBbix, M0 HalliM JaHHbIM 
(4,5, 7°), cencuOunu3allia XOpodHJJIOM B pacTBOPpeHHOM COcTOAHHH Her yepe3 
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|pPOMexKyTOUHOe OOpasoBaHHe NepBUYHON BOCCTaHOBeHHOM (OpMbI, HOH-pa- 
Kala XJIOpopuia, OOpasyroujeroca B pesysbTaTe nepeHoca BIeKTPOHa OT 

CCTAHOBMTe/IA K MMIMeHTY, PeaKWMH 9TOFO pauKaJla C aKWeNTOPOM 21eKTpO- 
a WM pereHepallMM wCxoqHOrO murMenta. Jia MoneKy xmopodusna u ero 
aJlOrOB XapaKTePHbIM TePBHYHbIM (OTOXHMMYeCKHM aKTOM ABJAeTCA, 
O-BHJAMMOMy, He yflasleHve, a mpucoesqunHeHue aneKTpoHa (5, 19, 14), 
Bo-BTopbix, MMeIOTCA MaHHble, YTO arperallua MOseKyA xNOpobusana mp 
JIYYCHHH KOJIJIOHAHBIX PaCTBOPOB M KOaryJAWMH MocMeqHux Mpoucxo,UT 
OOpasoBaHHeM CTpyKTypP, C YNOpsO“eHHIM pacnomoxmKeHHeM MOseKyJ H, 
MeNOBaTeMbHO, MOFYWIMX OO/laaTb, XOTA Obl YaCTHYHO, CBOMCTBAaMM KpUCTaJ- 
a (*,*%). VW, HakoHell, IpAMble 2KCMepuMeHTabuble JaHHble, MoyYeHHbIe 
3MepeHvem (oTorabBanuyecKoro apexTa mieHoK xsopodunna (°), cBuse- 

bCTBYIOT O HaJIMYHM POPOXMMMYECKO"O J/ICK1POHHOTO OOMeHa Me*Ky TBePALIM 
JOPOPHJIOM H OKpy2xXaiolleli HKUAKOH cpefoi. 

Bce 9TO MO3BOJIAe€T CUHTATh BEPOSATHBIM, UTO CeHCHOMMM3AMA XOPOPHIVIOM 
ero aHaJIOraMH B reTepOreHHOM COCTOAHHH (B CyCMeH3HAX) UJeT uepe3 O6pa3o- 
aHue (IlyTeM BOCNPHATHA 2eKTPOHA MOJIeKyJOH MMrMeHTa, HaXxOJsulelica B 
eracraOuibHoM (*4, 1) Bo36y2xkeHHOM COCTOAHHMM), MOBEPXHOCTHHIX HMOH-pa- 
MKaJIOB MMMTMeHTa, pearHpylOulHX 3aTeM C aKIleNTOpOM JeKTpoHa. Kpucras- 
(M4eCKHEe CBOHCTBA YaCTHYCK MO3BOJIAIOT CUHTATb BO3MOXKHBIM, UTO 3HEPrusA CBe- 
OBOrO BOsOyKJeCHHA MOJIEKYJI XNOpOuIa MOxKeT 3alepxKuBaTbCA Ha TDPH- 
JIeTHOM ypoBue ('°) u B oTCyTCTBHe (BOIM3H OT MecTa JOKaIM3allMu BO36yxKJe- 
‘MA) MOHOPa ZICKTPOHA MHTpHpoOBaTb MO uacTM4Ke (KaK BaKaHTHbIli ypOBeHb) 
16), OOpa30BaHve HOH-payuKaJIOB MOXKET MPOMCXOAUTb BO MHOrMX yuacTKaXx 
OBCPXHOCTH YaCTHUKH; MOCeCIHAA BeseT CeOA, CEOBATEIbHO, MPH OCBeLLeHHH 
§ MIPHCYTCTBHM JOHOpa 2IeKTPOHa Kak MomupanuKan (**), uro u oGecmeunBaer 
WOcTaTOUHO OObIyIO 2sdPeKTHBHOCTh CeHCHOuH3allUuH. 
| OnnucaHHbiii ynpouleHHpli MexaHu3M COTOCeHCHOMIH3alHH OKUCJINTeIbHO- 
BOCCTAHOBHTCJIbHEIX PeaKIUMH XJOPOPHJIOM MyTeM OOpa3s0BaHHA 3aKPenJIeHHBIX 
1a NOBEPpXHOCTH HOH-pauKaJIOB BMOJIHE BO3MOXKEH VM B paHylax XOpoMMacrTos, 
“le STOT MIMTMeHT CocpesoToueH (Ha MOBePXHOCTH Geka?) B BUe OUCHb TOHKHX, 
B03MO2KHO MOHOMOVJICKYJIAPHBIX, coe (17,18). Takoepacnpememenue xopouia 
3 XKHBOM OObeKTe OGeCMeuHBaeT, MO-BHAMMOMY, HaHOouee atppeKTHBHOE BBIIIOJI- 
ieHue ero (byHKUMM Kak CeHcHOuNM3aTOpa MpH coTocHHTese (Jake 6e3 mpez- 
IOJIOXKeCHHA O MUTpPalluu SHEPrHH MEXKLY MOJeKysaMu XNOpodua), TaK Kak 
IHO CO3aeT OTPOMHYIO MOBEPXHOCTb COMPHKOCHOBeHHA MIMTMeHTa C pearupyto- 
IIMMM BelleCTBaMu MH OOeCneuHBaeT TaK2%Ke HEOOXOAMMYIO HHTCHCHBHOCTb MOTJIO- 
MeHHA CBeTa, PacCedHHOrO BHYTPeHHHMH CTPYKTypaMu JIMCTa. 


VWuctutyt 6uoxumun um. A. H. Baxa Tloctynus10 
Axaylemun Hayk CCCP 25 XII 1958 
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& BHOXHMH# 


K. A. KA®HAHH u B. ®. NOPJIASOB 


K BONMPOCY O COKPATHTEJIBHbIX CBOHMCTBAX 
NJIEHOUHbIX HATEM MbIMIEUHbIX BEJIKOB 


(IIpedcmaeaexno axademuxom B. A. Jxzeaveapdmom 238 I 1959) 


C 1952 r. nmieHOuHbIe HATH Oe@IKOB AKTOMHO3HHOBOrFO KOMMJIeKCa CTaJIH 
OObEKTOM HHTCHCHBHOFO H3y4eHHsA KaK CHCTEMbI, B KOTOPbIX MOXKHO B H3BeCT- 
HOH CTeMeHH MOJeCIHpOBaTb ABJICHHA MbINeYHOrO coKpalleHua. Xahawn () 
WOKa3asl, YTO AKTOMHO3HHOBBIC IVJICHOUHbIE HHTH CHOCOOHBI K 3HAUHTeJIbHOMY 
cokpameHuio (go 50%) nog RelictBuem AT®. Tlo3quHee B Hameh ma6opaTopHu 

aHaJIOTHYHOMY UCCJICOBaHHIO Obi MOL- 


“%e BeprHyTbl MJICHOUHbIe HATH H3 YHCTOTC 


A/@ 


‘i Muo3HHa (7) H ObWuIO MOKa3aHO, YTO OHH 

| CMOCOOHEI K HeOOJIbINOMy COKpallleHHIC 
ay (okono0 7%). [Ipeqnomaranocb, 4TO 3TC 
= Hi COKpalleHHe OTpaxkaeT cnelupuyecKkoe 
Ss B3aHMMOJCHCTBHE MeKAY MHO3HHOM Ui 
= ; AT®. Ognako B ony61MKOBaHHOM HeqaB- 
S 


HO paOote XalatH c coTp.(*) coo6maer- 
0G 0 6 20 oF DO I 55 mun CA 00 OTCYTCTBHH COKpaTHMOCTH y Mule: 
HOWHBIX HHTeH MHO3HHA, OUMILeCHHOrO 
Puc. 1. Msmenenve qmHbI menounbix Hu- OT aKTHHA. B HacTosuled paOoTe u3ia- 
Teli MMOsHHa pH Bbiep%KMBAaHHM UX  TAIOTCH Pe3YJIbTATbI WabHeUIero U3y- 
B OopatHom Oydepe pH 9, conepykaleM yeHys COKPATHTEJIbHbIX CBOLCTB IIeHOU- 
0,05 M KCI, nou nocne goOapnenna ATO s 
(io KoHeunon Konbeerpannr Oo" HbIX HHTeH H3 OeJIKOB AKTOMHO3HHOBOIC 
KOMIWIe€Kca, MH B UacTHOCTH HUTeH HE 
YHCTOrO MHO3HHAa. i 
1a Momwy4eHuA MMO3HHOBbIX HUTeH Obi] HCMOIb30BaH TOT Ke MpPHeM, KO: 
TOpbIM NpHMeHsAJICA panbue (*). B KayecTBe NOAKIAaAKH cyxKH 0,05 M pactBop 
KCl, HasMTpIi BPOBeHb C KpaxdMH B BaHHY H3 MWJI€KCHIacca, NOKpbITOrO CIOeN 
napaduna. Ha nopepxuocts pactBopa KC] naHocwiM pacTBOp MHO3HHA, OUHIIeH; 
HOFO Tp€XKpaTHbIM MepeocaxeHHem no MeTosy Cueut-J[bepybyu (*). Hanecenne 
OeKa Ha MOBEpXHOCTb MPOMSBOLMIOCb WIM KallAMM Mp MOMOULM MUKponHMen; 
KH, WJIM CO CTEKJIAHHOM MIaCTHHKH, Ha OJHY CTOPOHY KOTOPOH NpezBapHuTeIbHG 
POBHBIM CJIOCM HaHOCHIM pacTBOp MuHo3sHHa. IIpu nocreneHHOM norpyxeHHy 
CTEKIAHHOH MlaCTHHKM B MOAKalKy C OJHOBPeMeHHBIM TepeMelleHHeM Tray 
CTHHKH BJOJIb BAHHbI OCOK NepeXOH Ha NOBEPXHOCTb NOLKNAaAKU, pacnpeseis: 
ACb 110 He Gomee uM MeHee paBHoMepHO. IlocmeqHHH cnoco6 HaHeceHua OemKa; 
HMEIOWMH ABHBIE MpeHMyecTBa, ObWI MCMONb3OBaH B OOJIbUIMHCTBE OMBbITOB 
[pu nomomu 2Byx mapacbHHHpOBaHHBIX CTCKJIAHHBIX OapbepoB MWIeHKy CKMMA; 
JIM B HHTb, M HUTb MepeHOCHJIH B HeOobUION OOneM 0,05 M KCI, rye or Hee oTpe; 
3aIM y4acTOK JWIMHOH 2— 3 cM, K KOTOpOMy C OOOHX KOHIOB NpHkKpen AML 
Jerkue cepPuHKH. OfHAa H3 HUX CYKIa B KavecTBe rpy3a, Apyroio HUTb Nok: 
BelUMBasacbh K WTaTHBy. CokpallleHHe MpOMCXOLHIO B 6opaTHOM Oycepe, CO} 
nepxauem 0,05 M KCl. AT® (8 Buge Na-comm) 06aBiaIM O KOHeYHOM KOH- 
WeHTpalluu 0, 49%. YKopouenne HUTeli perucTpHpoBamM MpH NMOMOUIH KaTeTO, 
MeTpa. 
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B ombirax C MHO3HHOBbIMH HUTAMH OBO HaliqeHo, 470 Ip JWIMTeIbHOM /HX 
€p2XHBaHuu C rpy3om 4 — 7 mr B OopatHom Gydepe pH 9 zB orcyrerBue ATO 
WH ykopaunBanuch Ha 38 — 7%. BoiqepxxuBaHue MHO3HHOBLIX HUTeLi B IpH- 
wersun AT® npuBoquno kK yKopoueHnio Takoro xe NOpALKa. Oro HaGsroyenue 
YKHIO MOBOQOM K MOCTaHOBKE OMbITOB c BAMAHHeM AT® wa coxpamjenne 
OSHHOBBIX HUTCH, MpeBapMTebHO BbIepKaHHbIX B OopaTHOM Gydepe, 6e3 
®. B onpite MHOSHHOBYIO HUTb C rpy30M BHaYale NoMeMlanH B Oop aTHbIit 
ep pH 9c 0,05 M KCl, u B Teyenue 30 Mun. npousBoquau u3MepeHns ee 
MHbI. SaTeM HUTb ObicTpo nepeHocuau u3 6ycbepHoro pacTBopa B Takoli 
: pacTBop, HO cogepxKanu AT®, u nopropsanm usmepenus. i 
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Puce. 2. V3menenve a1MHbI{naeHou- Puc. 3. M3amenenne auuer cumbHo (J, 2) 
HbIX HHTeH akKTOMHO3HHa Ip BbILep- H cma6o (3—6) ruypaTHpoBaHHBIX me- 
2%KUBAHHH HX B OopaTHom Oydepe HOUHBIX HHTeH aKTOMHO3HHa MPH BBI- 
pH 7, coyepxaujem 0,05-M} KCI, 0 u fepsKupaHuH Ux B GOopaTHomM Gydepe 
noce 7O6aBeHua AT® (20 kKoHeuHOH pH 7, conepxantem 0,05 M KCI, no u 

KoHueHTpannn 0,49%) Tocue Ro6apnenux AT® (70 koneuHoli 


KoHueHTpaunu 0,49%) 


PesyJIbTaTbl OMbITa HOCTpupyroTcs puc. 1, KOTOpbI MOKa3bIBaeT, TO 
OapeHve AT® He BbI3SbIBAeT JONOMHUTeMbHOFO cOKpalleHHua HUTH. M3mepe- 
1€ COKPallleHH A MHO3HHOBBIX HUTEH pH pasvIMYHbIX 3HayeHHAX PH (pH 6—9) 
OTCyTCTBHe H B mpucytcTBHu AT® ano cxOHbIe pe3yJIbTAaTHI. 

OTH HaGJIOJeHHA, BLIABHBIUHE CMOCOOHOCTb MICHOUHBIX HUTeH H3 4YNCTOrO 
A03UHa K HeOOJIbIOMY COKpallleHHio MPH JVIMTeJIbHOM BbIJep%KHBaHHH B 
ypaTHOM G6ydepe, cogzepxamem 0,05 M KCI, 3actaBastor cleaTb BbIBO, 
‘0 TaKOrO Ke NOPAAKa coKpaulenue, npoucxo_uBuiee B mpucytceTBHH AT®, He 
feeT celuduyeckoro XapakTepa. Panee nosy4eHHblli pesybrat (?) OOpACHAIICA 
M, TO CTOJIb JJIMTeIbHOTO BBbIepxKMBaHHA HUTH B OopaTHOM Oydepe Ha 
05M KCl ne npousBoqusocs, 4 nosTOMy BellecTBO HHTeli He ycmeBasO JOCTHUb 
IBHOBECHOH JJIHHbI (COOTBETCTBYIOULeEH HOHHOMY COCTaBY CpeAbl, TemMmepatType 
Harpy3kKe) 0 JoOaBenua ATO. ¢ 

Tloqo6upie HaOmMIOeHHA UMeIOTCA H B OTHOWICHHH AKTOMMO3HHOBbIX HHTeH, 
MPOTOBJICHHEIX 10 MeTosy Xaliamm. Pod6 c corp. (°) nomyyalM coKpamlenue 
ret Ha 19% npu nmpoctom qo6aBmeHuu CaCle u ua 3 — 4% mpu momemenun 
pB 0,05 M KCl. 

Hapsyy c MuI€HOUHbIMH MHO3HHOBbIMH HUTAMM UCCeCQOBaIHCb HUTH U3 aKTO- 
io3HHa. B otcytctBue AT® akTOMHOSHHOBbIe HATH TaKKe COKPalllaJIMCb, HO, 
OTJIMYHe OT MHO3HHOBLIX, B OYCHb Maso cremenu. J[oOaBnenue AT® Bpi3bI- 
€T CHJIbHOe JOMOMHUTEIbHOe COKpallleHHe AKTOMMOSHHOBBIX HuTeli (10 50%) 
IOHATHEM rpy3a Jo 20 mr (puc. 2). IIpu uccmeqoBaHHH 3aBMCHMOCTH COKpaTH- 
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MOCTH IWI@HOUHBIX AKTOMHO3HHOBbIX HUTeH OT yCIOBMH UX MOyYeHHA auail 
jlOCb CYWeCTBeHHOe 3HayYeHHe KOHWeHTpalun KCl] B nog_kmaqKe: ucnombsoBa 
HHe B KayectBe nomKmanKku 0,5 M KCl smecto 0,05 M KCl npusoqutT kK yMeHb 
IWe€HHIO CTeNeHH THApaTHpPOBaHHOCTH MOyuYaeMbIX HUTeH, H OHH H3 KPyMHbIX 
CpaBHUTeIbHO MeHee MpOUHbIX MpeBpalilalorca B Oomee MIOTHBIC, C MCHbIULMD 
comepxkaHvem Bob. Ha puc. 3 moKa3aHO MOBeeHHe MVICHOUHbIX AKTOMHO3H 
HOBbIX HHTeii pa3/IMYHOH CTeneHH TMpaTHpOBaHHOCTM NOX Harpy3KOH 5 M 
B OTCYTCTBHE H B MpucytTcrBuu AT®. Kpuspie J u 2 xapakTepH3ytoT NoBexeHH 
CHJIbHO TH paTHPOBaHHbIX HUTCH, NOJYYeCHHbIX Ha MOAKNalKe, COep*Kallle 
0,05 M KCl, a kpuspie 8 — 6 — cna6o ruApaTHpOBaHHbIX HUTeH, MOJyYCHHBL 
Ha MoyKJalKe, comepxamet 0,5 M KCl. Acno BuqHo, 4TO NOBbIMeHHe rHApa 
THPOBAaHHOCTH HUTeH MpHBOAUT K YCHJICHHIO UX COKpalleHHA MOA NeMCTBHEl 
AT®. Jlogpo6uoe uccmeqoBaHHe H3MCHeCHHA YeJIbHOrO BeCa AKTOMHO3HHOBDI 
HUTel BO BPeMA HX COKpalleHuA Opwio mpoBeseHo MBaxoBpim wu Topunuckyn (°) 
Haim pesysbTaTbl atoT BOS3MOXKHOCTh MPpHHTH K TOMy Ke BBIBOLY, K KaKOM; 
IpPHXOJAT YNOMAHYTHIC ABTOPbI, Aa HMCHHO — YTO COKpallleHHe aKTOMMO3HHOBBL 
IWJICHOUHBIX HUTCH CBAZAHO C UX OOe3BOxKHBaHHeM. Bompoc O TOM, Mpoucxoyy 
JIM OMHOBPeMeHHO C CHHeEpe3HCOM HM COKpallleHHe CaMHX AKTOMHO3HHOBbIX Yé 
CTHIL, Ha OCHOBaHHH MOMOOHbIX HaOJIOJCHHH ele HEIb3H PeWIMTb OTPHMAaTeE 
HO. TyT TpeOyeTcaA MpHMeHeEHHE MCTOXOB, MOSBOJIAIOULMX ONpeAeIATb pasMep) 
vu (opMy Oe@IKOBbIX YaCTHIL, COCTABJIAIOWIMX AKTOMHOSHHOBBbIC HATH. 

YcTaHOBIeHHe HECHeMMpuyecKOH NpHpObl COKpalleHHA MMOSHHOBHIX TIVE 
HOUHBIX HHTeCH 3aCTaBJIAe€T MPH3HaTb, YTO HM WIA STOM MOJENIM CIpaBe IME, 
OOMLENPHHATOe MpedcTaBIeHHe O HeEOOXOAMMOCTH aKTHHA MWA COKpalleHuA MG 
BiuaHHem AT®@. Bmecte c TeM BOMpOCc O pO aKTHHA B COKpalleHHH nei 
PbIX MOJ[CJIBHbIX CHCTEM BCE elle HeIb3A CYHTATb OKOHUATEJIbHO PpeLICHHbIMy 
Ha6mo0feHua Hal COKpalleHHeM KOMIJICKCOB MHO3HHa C HeKOTOPbIMHM Kpach 
TeJIAMH, HampHMep Cc KOHTO KpacHbiM (’), aTak2%Ke KOMIJICKCa MHO3HHA C BE 
cokonomHumMepHor JIHK (8) Bce emle *AYT CBOero HCTOJKOBAaHHA. ( 


VucrutyT 6noxumun um. A. H. Baxa Yloctynuuio 
Axkayzemuu Hayk CCCP 22 1 1959 
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BHOXHMHA 


H. B. JYWHHK 


O POJIA HYKJIEO3HANOJIMM@OCHATOB NPH JEJIEHHU 
KJIETOK H AYTOPENPOAYKIKMH HYKJIEMHOBbIX KHCJIOT 


(ITpedcmaeaexo ‘axddemuxom B. A. IxHeeaveapdmom 10 II 1959) 


B Haluux OMbITax MO YMeHbIIeHHIO JyYeBOrO NOpaxKeHHA y XKMBOTHBIX H pa- 
bHbIX OPaHH3MOB ObWIO yCTaHOBJICHO, UTO HCKOTOPbI€ POA XKEBLIE 9KC- 
KTbI YMCHDbIMaIoT JIy¥eBoe MopaxeHue IPH MpHMeHeEHHH UX MOcTe oOb6my4e- 
(*). Oka3aocb, YTO MPOTHBOMYYeBbIE CBOLCTBA POX XKEBLIX ZKCTPAKTOB 
3aHbI C (PpakWHeH pHOoHyKMeHHOBOH KuCOTH (PHK), mpuyem aru cBolicTBa 
‘apyXUBaloTCA TOKO TOra, KOFa ApOK*KeBHle KETKH Meped U3BIeUeCHHeM 
HUX 9KCTpakTa NOABepralorT- 
JJIMTeIbHOMY CIaGOMy TOB- TON ge ae ln See 
<JlalOLeMy BO3eHCTBUIO (10- @ 
KeHHaA TemmepaTypa, BBI- 
ImBaHue, oOyyueHHe). Oue- 
HO, 4TO pH nonaqanuu g 
‘TOK B YCJIOBHA, HeOsaro- 
HATHBIC JWI 2KU3SHH, HO HE 
fOCTAHABJIMBAaIOUlNe OOMeHA, 
MX OOpasyIOTCA WIM Hakall- 
BAIOTCH KAKHE-TO BeleCTBA, 
‘a aIOllue II pOTHBOJY YeBbIMU 
cTBamMu. Tak Kak yxKe 
-BIIHECA jauupie (1, ”) 
BOJIAH mpeqmosaraTb, 4To 
OCyUeCTBIICHHH  IpOTH- a 4 46 72a 
tyyeBoro adpeKTa WPO*KXKEe- pyc, 1, Banaue ppoxxeBoro sKCTpakTa Ha MHTOTH= 
K 9KCTPAKTOB CYWICCTBEHHYIO ueckylO aKTHBHOCTb B NpopocTKax Tropoxa, oO1yyeH- 
Ib urpaer HOpMaJIH3 alla HBIX Y-JTydaMyH, yepe3 pa3sHoe BpeMA MocJle o6uly 4eHHA 
1a KJI€TOUHOTO JeJICHHA B 
3M C YCKOPeHHeM CHHTe3a JesokcHpuOonyKsmenHOBOK KucMOTH! (THK), Obi 
‘TABJICHI CHCIMMAaIbHbIe OMbITH DJIA MPOBepKH 9TOTO OObACHEHUA. 
Ha puc. | u306paxKeHbI pe3yJIbTATbI ONbITOB MO BIIMAHHIO APOAOKEBOTO 9KC- 
ikTa (pasBegzenne | : 1000) Ha npomenT AeAUIMXCH KICTOK B KOPHAX Topoxa, 
[YYCHHBIX O30 625 r y-styyel Co% (mogpoOnoctu o meroguxKe cm.(*)). 3 
‘YHKa BUHO, YTO 9KCTPaKT He 3allMaeT OT HaYaJIbHOTO NayeHHA MATOTHYE- 
 AKTHBHOCTH, HO HauHHas c 12 vac. nocme OOYYeHHA NpOWeHT Wem AWLAXcA 
TOK IPH BOS{elicTBUM [pOxKKEBOFO SKCTPakTa (@) OKa3bIBaeTCA BBILe, eM 
onTpoue (6), H Yepes 2 CYTOK MHTOTHYCCKaA AKTUBHOCTh BOSBpalllaeTCA K HOP- 
Tora KaK B KOHTpoule axe uepe3 3 CyTOK OHA 3aMeTHO NOHMKeHa. 
Ha puc. 2 noka3aHO BIHMAHHE [pO KEBOFO 9KCTPaKTa Ha COMepKanne JIHK 
eTKax ropoxa, oOOmyyeHHoro Ao3s0l 500 r. Coqepxanne JIHK ovexnuBasocb 
OMOIIbIO WiKaEI Bayspa (*) m0 OKpalmMBaeMocTH (pyKCHHCepHHCTOH KUCIO- 
i no Menbreny. U3 pucyHka BUAHO, YTO IPH AOOaBMeHHH ApOAXKEBOTO 9KC- 
1KTa (a) cofqep»anue JIHK B Teyenue Bcero BPEMCHH OKA3bIBACTCHA MOBBIINCH- 
M 110 CpaBHeHMIO C KOHTpOueM (6); pasHulla OcOOeHHO 3aMeTHAa N0Cwe 12 uac., 
a HauuHaerca BoccTaHoBlenve. MutepecHoO OTMeTHTb coBnaweHve Havada 
eraHopnenua cuuTesa JIHK c HayaoM mpoxBJeHHA OaroTBOpHOrO jeHCT- 
417 


Aenaumueca knembky 


JKAH, vr. 126, No 2 


BUA JPOXKKEBOLO SKCTPakTa Ha CKOPOCTb MUTO3A, UTO YKaSbIBaeT Ha IPHUHHHY! 
CBA3b M@KIy O6OMMH NOKasaTesAMH . 

V3 npupeqenHblx anHbIX cleLyeT, YTO HYKJICHHOBOKUCIOTHaA pakiM 
[pOXKEBLIX SKCTPAKTOB H3 MOBPCXCHHEIX KJIeTOK CMOCOOHA YCKOPATb KJCTOX 
Hoe Jenenne nu cuntes JIHK 8 ycosuax sy4eBoro nopaxkenua. HyxHO OTMeTHTE 
uTO B JIMTepaType MMeIOTCH yYKa3aHHA Ha YCKOpeHHe KeTOUHOFO AeweHuA Mp 


BO3ICHCTBHH CXOJHBIX JPOXOKEBbIX SKCTPAKTOB M B OOBMHIX YCIOBUAX, O€ 
o6yyeHua (°). Mono cuuTaTb, YT 


4 ae ca60 NOBp@KKEHHbIe KICTKH JLOJDKH 
a HalOMHHaTb IIpeMUTOTHYeECKHe; MOSTC 

eal MY SKCTpaKTbl M3 HUX ABIAIOTCA MO] 
aa XOJAWLUM MaTepHasIOM WIA U3yueHH 
a XHMH3Ma KJI€TOK, TOTOBSILUXCH K Lede 
g Huto. B cBaA3H C 3THM ODN MOCTaBJIeH 
& 4 OMBITBE MO CpaBHeHHIO HeCKOJIbKK 
s JIPOXXKEBLIX SKCTPAaKTOB B OTHOMICHH' 
{—.___,__.__,__, aX OMONOrH4eCKOH aKTHBHOCTH H XMME 


YeCKHMX XapaKTePHCTHK UX HYKJIeMHI 

Puc. 2. BausHue (pow Kesoro 9KcTpakTa HaY* BOKMCJIOTHbIX (pakHu. 
ee JIHK $B mpopoctkax ropoxa, Baio ucceqoBaHo 5 pasHbIx pow 
: ee ae asHoe BPE KeBBIX 9KCTpaKToB. Ja ux NoMyYeHE 
WpOxKU CYCHeHIMpOBaIN B MATHKpa 
HOM OObeMe BOAbI, HarpeBaiH Oo VY 
W OCTaBIAIH pH STO Temnepatype Ha 15 MHH. SaTeM cycneHsHiO WeHTpudyri 
poBalH UM PUMbTPOBaIH NO NOMyYeHUA MpOspayHoOro SKCTpaKTa. PKUAKOCTD BE 
apuBasw B BaKyyMe HM JOCYWMBaIH B 9KCHKaTOpe Hal cepHOK KucOTON. b 
aJIMKBOTHBIX 11po6 skctpakta PHK ocaxaJIn STHJIOBBIM CNMPTOM B KHCJION Cp! 
ne (°). B 1embHoM SkKcTpaKTe, B OCadKe M HaOcaqOUHOl KUAKOCTH ONpeReAy 
obulul docdop, doctop PHK u a30r mypHHOB 4 nMpHMMuAMHOB. OOunK coche 
onpexemaIH BecOBbIM cmocoG6om (1), docdbop PHK — no IImuytry u Tanraysef 
C HeCYI[CCTBCHHBIMH BHOM3MeCHCHHAMH (7), a30T IYPHHOB MH MHMPHMHMHOB TF 
norsomennio y.-. wyye (2600 A) ua cnextpodoromerpe C®-4. Buonoruy’ 
CKax AKTHBHOCTb ompeyeaacb B OMbITaX 10 OOyYeHHIO Y-sTy4amMH Co®? mpIute 
vw ropoxa. Mpnuet o61y4amu Yo30% 500 r (nogqpoOxnocTu oO MeToyuKe co. (*} 
ApOx%KXKeBOH SKCTPaKT BBOJHIM BHYTPHOpPIOWIMHHO, 10 4 Mr Ha XKHBOTHOR, H 
MOCpeACTBEHHO Tocwle OOJYYCHHA; YYHTHIBAJIM CMePTHOCTb B TeyeHHe 20 He! 
IIpopocrku ropoxa o6myyanu oso 600 r u nocae o6my¥yeHNa MOMentamH ‘ 
0,001% pacrBop SKCTpakTa; YUUTHIBAIM MpOWeHT AeAWLHXCA KIIETOK B KO! 
uMuKax KOpHeH yepes 48 uac. nocie O6myueHHs. 
J{aHuble 3THX ONbITOB MpHBeeHHI B Tab. 1, H3 KOTOPOH BUAHO, 4TO XHMHY 
CKHe XapaKTepHCTHKH PHOOHYKJIeCHHOBOKHCJIOTHOH dbpakUHH TeCHO CBx3aF! 
Kak [py C pyroM, Tak HC OMOJOrHYeCKOH AKTHBHOCTHIO 9KCTPaKTOB. OTH Ja 


Ta6auna fl 
Xumuyeckne XapakTepHcTuku Mu OMO/OrMueCKad aAKTHBHOCTh MATH OOpasHoB ApoxxKeBors 


dKCTPakTa | 

gas PHK,, | A = | 136 rat eet = 

dP (Roan, Ah)” 4 Se ama anon ee ax Goewonp ee = | 

Ne o6pasia acy SO, = B | 
Apomx. ske- | S'S B Hajl- BHaq-| Sa | BHaz- 5 33 
Tpakta 22 |B Hepasge-| oca- |B Hepasge-| oca- Ee oca- _ mx BG 

g JI@ HHOM youn. | sennom | goun.| && | 04H. | ocanxe| &- oe 

6 |oKctpaxte | »axug- | 2KcTpaxTe | »*uZ- SES KUT- a 35 aa 

hey On KOCTH Kocru | OG | kocru OF ie 
1 PAS 2,20 LOS Pepi 2,19 141 ot 32.1.25..0)/ 

2 4,2 2,30 Py NO) 3,05 2,18 9 63 | —61 | 41,7) = 

3 Ono Oe 5 Ol Ae, 4,22 4 101 22, | 50,0) 108 

4 4,3 3,0 3,49 3,49 2,92 6 103 | —38 | 41,7 10. 

5) 4,0 Pes) Pathe, 3,80 2,86 8 60 | —55 | 33,3 8. 
KoutTpowb | 100,0 8) 
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1 Ta6Oauna 2 
Tlapamerpsi npampix perpeccun y=a-+ bx u pesyJIbTAaTbI UX CTaTMCTHMUeCKOrO aHasmH3a 


AnausupyeMaad CBA3b at Sq b + Sp t73y(0) 
jowepxanue PHK — us6nirounpii P Bp nag- 
OcaouHolt %KUKOCTH 20,86—6 , 03 16 ,69—5,44 3,09 
Homepxanue PHK — ocammaemoctp PHK 14,49—0 31 —2,10—0, 28 7,70 
ofepxKaHne PHK — BppxuBanue o6syuen- 
HBIX MbIIUel 19, 25—3,17 5,82—2,85 2,05 
camjaemoctb PHK — pppkuBanue o6ulyycH- 
| HBIX MBIIUelf 60,83 —2,34 | —3,08—0,98 319 
36nITOUHDIM P B HamocamouHon wXuAKOCTH — 
| BLOKHBaHMe OO/YyYeHHBIX Mbifieli 15, 33— , 08 0,31—0,14 2,20 
Ws6nirounpmt P Bp ocaqke — BpokuBaHHe O6- 
| JYYeCHHBIX MBILIeH 38 ,92—4,84 | —0,03—0,13 0,24 


[bie ObIIM NOABeprHyTbl CTaTHCTHYCCKOH OOpaG6oTKe, Pe3yJbTATbI KOTOPOH mpy- 
SCCHBI B TaO. 2. 

M3 JanHpix MO B3aMMO3aBHCHMOCTH XHMHYeCKHX XapaKTepucTuK (puc. 3) 
bIACHHOCb, UTO OOULee COMEPRaHHe HYKJICHHOBOKHCJOTHOTO (pocopa OTpulla- 
€JIbHO KOppeJMpyeT Cc Ocak aemMocThWo (T. €. C BEMMYHHOM MOJIeKYJI) H MOMO*KU- 
‘eJIbHO KOPpeJIMpyeT C COep%KaHHeM B HaocaqOuHOW %UAKOCTUH «H3O6bITOUHOTO 
octpopa» (9Ta BeIHUHHAa 


Mpeqemwerch HaMH Kak ‘2 4% 

IPOLeHTHOe OTKIOHeHHe = al 

oTHoUeHH =[P]/[N] or By 8 

reopetuyeckoro 0,59, co- 8 § 5 

DTBETCTBYIOWero (opMy- = 25 

Te CggH52.02gNisPa). Vis as & 

TOTO MOXKHO CeNaTbBEI- 8 

30,0 TOM, UTONMOBbIMIEHHe — i ae er ae a4 TOW! oe ne 
SomepmaHua PHK Bapox- [Pox] eo 


KEBbLIX KJICETKAX COMpoO- 
BOK] aeTCA oTHocuTemb- Puc. 3. Koppenauua mexkiy XHMHUeCKMMH XapakTepHCTH- 
HbIM YMeHbILeHHeM yycaa KaMHM J[PO2K2XKCBBIX SPREE hy ORE coyepKaHHeM' 8 
KPyMHbIX MOJI€KYyJI H m0- a 

BbILICHHeEM  COjepxKaHHA 

pboccbopa B MemKoMOuekyaApHOK cbpakunH. Ilostomy HakallJIMBaroulMeca mpo- 
yKTbI MOXKHO OTOKAECTBUTb C HYKMeosnAnOmMPocpatamu (HII@) wim ux nus- 
KUMU TouuMepamu. Kak BuAHO M3 puc. 4, Te *%e XHMHMYECKHE XapakTepHCTH- 
KU KOPpeJIMpYIOT H C MpOTHBOMYyYeBLIM S*ekTOM, Tora Kak Apyrue (Hanpu- 
Mep, COep2kaHue H3ObITOUHOTO (pocdopa B OCa{Ke) C HHM He CBASAHHI. 

Haxonuenue HII® B noppexeHHBbIX KJI€TKaX MOXKHO OODACHHTb TEM, TO 
KJICETKM IIPHXOAAT B COCTOAHHE TOTOBHOCTH K AeJIeHHIO, HO yJepxKUBaloTCA OT 
[CJICHHA HeOMAaOMPHATHBIMH YCJIOBHAMH; He HCKJIIOUCHO, YTO 9TO ABJICHHE HO- 
CHT ajlallTHBHbI XapakTep, TaK KaK IPH BOSBPallleHHU B HOPMAJIbHBIC YCJIOBHA 
IOMOOHBIE KICTKH MOryT ObICTpO Ha¥aTb pa3sMHoxKenHe. B taxom caryyae HID 
IeVYeT PaCCMAaTPHBATb B KaveCTBE MPeINECTBEHHUKOB IPH ayTopenpoxykunH 
THK, sABIAIOWeHCA MpeMNOChIIKOH WIA KIeTOUHOTO WeNeHHA, MpHyeM HII® 
ABJISIOTCA OJHOBP€MCHHO HM CTPOHTeEJIbHbIM MaTepHaJIOM MH HCTOUHHKOM SHEprHuv 
WI CHHTe3a. ITO KaxKeTCA BNOHE BEPOATHBIM, TaK Kak HII® cogepxarT MaxKpo- 
pruyecKHe CBASH H UX ocop BKMNOUaeTCH B HyKMeMHOByIO KucuOTY (°,°). 
AnTepecHO, 4TO HeaBHO BMePBbIe OCYLULECTBICHHbIM SH3MMATHYCCKMH CHHTC3 
IOMHYKIICOTHAOB UcnOmb3syeT Kak pa3 HII® (7°). 

B mocmequee BpeMs, B CBA3H C pacliHdpoBKOH MaKpOMOJeKyJAPHOFO CTpoe- 
iia JLHK (24), noppicusica unTepec K mpOOmeMe CAMOBOCIIPOH3BEeCHHA SJIeEMCH- 
rapHBIX OMOMOPHYeCKUX CTPyYKTYp H MakpoMmouleKys. OfHaKO B 60JI bIIMHCTBE 
a6oT (12) BOMpoc paccMaTpHBaeTCH TaBHbIM OOPasoM C MaTeMATHYCCKOH CTO- 
JOHBI, 6€3 JOCTATOUHOFO yueTa TOPO, UTO CHHTES KaK NeNTHAHBIX, TaK H SPUPHBIX 
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epazelt TpeOyeT 3HaYHTeIbHOH SHEP WM HE MOET HATH CMOHTAHHO. OnucaH- 
HbI€ OMIT! YKa3bIBalIOT Ha yuacTue B Npolecce ayTOpenpokxykKUMu HII®. Un- 
pokoe pacipocTpaHeHue B XKHBbIX OpraHH3sMax HII® 6pi10 oKasaHO JIMUIb 
B HewaBHee Bpema (1%), 20 cHxX Op 
% % W3 BeIeCTB STOM TpynMnbl XOpOUlo| 
a U3BECTHA Oblla TOMbKO aleHOSHHTpH- 
tbocopHaa KucsoTa (AT®), u ae | 
KO ee OOMeCH Obl AOCTaTOUHO Ty60- 
KO “U3y4eH OHTebrapATOM, B CBA3H 
C ycTaHOBJeHHeM TOrO (akTa, 4TO 
tbepMentom, pacujenaiouum ATO, 
y RY «%“"BMAeTCA MHOSHH — 6e0K, COKpa- 
D WaloluyMica 3a CuUeT SHEPrHu, OCBO-| 
6ox Larolleca pH STOM paciilene- 
HHU,— Oblwio BbICKa3aHO NpeANOO- 
XKeHHE O TOM, YTO MOAOOHHIN «mpHH-| 
IMM akTOpa-KaTasH3aTopa» OjDKeH 
MMeTb UWIMpoKoe OnuosOrMyecKkoe 3Ha- 
yeHue (14). To O6cTOATebCTBO, UTO 
0 0 npeqmectBeHHukn JIHK cxogHp ¢ 
40 &% -40 0 +40% AT, 3acTaBiaeT UCKaTb CXOJ.HBIM 
Pas) @ pagacadounon [Puss] 4 ocadke——-  (hepmentTaTHBHBIi MeXaHH3M M TIpH- 
ae BOUT K rHMOTese O TOM, ¥TO (ep-' 
Puc. 4. Koppensuua mexkay xumuueckuMu MCHTOM, KaTaJIM3HPyIOWIMM ayTOpe= 
Kap akTep UCTHKAMH ApOK2KEBHIX SKCTP aKTOB H UX TpOy KI{HIo, ABJIAIOTCA CaMu «MarTe-! 
IIPOTHBOWYYeBbIM S*PPeKTOM (I, J. 9.) puHcKHe» MomeKymbt. Xora caMa. 
JIHK ppsak au Mower 6bITbh TaKHM 
(bepMeHTOM, HO KOMMIeKC e€ C O€IKOM, B BAe KOTOpOrO OHA BCerya MpucyTcTByer 
B KJI€TKe, MOXKET HM OpITb. B MOb3y STOTO roBOpAT NaHHbIe O(:PepMeHTATHBHOH, 
B UACTHOCTH (octaTasHOH, AKTHBHOCTH HykeonpoTeujos (15, 1°) yo BIMAHUM xpo- 
MOCOMHBIX O€JIKOB Ha AKTHBHOCTb reHos (!7). [loqo6upiii MexaHuaM, IIpH KOTOPOM 
CYIWMCCTBYIOULAH MOJIEKYJIa ABIACTCH OXHOBPCMeHHO «MaTpHIeH» WU KaTaJIM3aTO- 
poM, a MpeAMWIeCcTBeCHHHKM — CTPOHTeJIbHbIM MaTepHasIOM HM MCTOUHHKOM 3Hep- 
uu, ABMACTCA HAaMOOM€e SKOHOMHBIM M XOpOLO cormacyeTcsA ¢ YHABepCasbHO- 
€TbiO M€XaHU3Ma ayTOpenpOJyKUMM B XMBOM Mpupose. Sta rumoresa aeT BOs- 
MOXKHOCTh OOBACHHTh TakxKe AudpepeHuMabuylO CHHTeTHYeCKY!O aKTABHOCTS 
OAHOFO MH TOPO XE «Koa» B PasHbIX KJIeTKAX OPraHH3Ma pa3/IMUMAMH BO B3aHMO- 
iit ee Geka u THK B orgenbupix ero yuacrKax. 
ne @ lees SO ae ee E. JI. Tlessuepa, JI. C. Ilapanxuua 
YUJCCTBJICHHM ONbITOB H MPOBeJeCHHH aHaJiH- 


308, aH.B. Tumotpeesa-Pecosckoro u A.V. Pony6a 3a pay coperos mpu o6cyx- 
JHMM pykKonNcn HacToseli craTeu. 
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ATPOXHMHA 


M. E. WYMUIHHAWIBHYJIM 


HOBBIE BUAbl OPTAHO-MHHEPAJIBHbIX MHKPOY]OBPEHHU 
HW BOSMODKHOCTH WX TIPHMEHEHNS 


(Tpedcmaeaeno axademuxom B. A. Kapeunvim 25 XII 1958) 


OJHHM U3 BaxKHeHIMX BO3HHKAIOUIMX B MOUBe HM CBA3QHHBIX C ee MOPOTH- 
PJIbBHBIMH CBOMCTBAMH IIPOIeCCOB ABJIACTCH PacnipeIeeHHe SJIEKTPOJIHTOB M@xX- 
y mouBOH HM pacTeHHeM, T. €. MPOWeCChl, KOTOPbIe OMpeeAIOT YCBOACMOCTE 
WUTATeJIbHBIX JIA PacTeHHH 2eMeHTOB. B psye cayyaeB paBHOBeECHbIe KOHILCHT- 
alu HeEOOXOJMMBIX BeLCCTB BeECbMa HHYTOXKHbI; 9TO OCOOCHHO OTHOCHTCA K 
KUCIaM MOJIMBaJICHTHbIX 3JIEMCHTOB Ha KapOOHaTHbIX, ICOUHbIX HW Jpyrux 
ouBpax. B 9THX Caly4anx acopOUMoOHHoe pacmpeyemeHue TeX WIM HHbIX 2J1eMeH- 
IB M€xKy MOUBOH H pacTeHHeM MOXET ObITh KOPCHHBIM OOPa30M H3MCHEHO BBe- 
cHHeM OpraHMyecKHX BeUIeECTB, OOPasyIOWIMX C NOJIMBaJICHTHbIMH 3JICEMeCHTaMH 
pPr'aHO-MHHepasbHble KOMIVICKChI. OTH OpraHHYeCKHe KOMIJICKCbI MOXHO TOJy- 

Tb MYT€EM OKHCJIMTEIbHOM JeCTPyKIMH MOJIMMepHbIX YIJIeBOOB; OHH Mped- 
aBJIAIOT COOOH MpeKpacHbli MaTepHadl WIA CO3,aHHA HOBbIX BUAOB OpraHo-MH- 
PaJIbHbIX MUKpOyAOOpeHHH B JeErKOJOCTYNHOH MH yCBOHeMOH JWIa pacTeHHli 
pMe (*). 

_ Takum 00pa30M, HyXHbI€e paCTeHHAM 2JICMCHTbI MOXKHO BBOJMTb B BHC He= 
HH3HPyeMbIX KOMIMJICKCOB, MOFIOWLalOULHXCA MOYBOH HeCpaBHEHHO MEeHBILe, 
M HOHbI TeX KE METAJVJIOB, H BbIepKHBAIOWNX YCJIOBUA C JOCTATOUHO BBICO- 
MH 3Ha4ueHHaAMH pH *. 


| Tlomyuaempie Hamu c 1950 r. opraHuyeckue CoeqMHeHHA 2%Kee3a M MapraHlla 
i se JOCTaTOUHO YCTOHYMBHIMH B ILeIOUHOM cpese, a B IpHCyTCTBHH H3- 
sITKa CaCOs OHH He MOZBepratoTcA 3aMeTHbIM H3MeCHeHHAM BO BpemMeHH. Ha 


c. | mpuBexeHbl KpHBbIe MOTCHIMOMETPHYeECKOrO THTPOBaHHA C MpHMeHeHHeM 
€KJIAHHOFO 3JIEKTPOZa PaCTBOPOB OpraHHuecKHX COeAHHEHHH 2*Kesesa, Hasbl- 
empix Hamu OII-V-Fe, OII-M-Fe, u aaa cpaBHeHua — pactsopos FeCls 
FeCls, 2 N pactsopom NaOH. 

KpuBble THTPOBAaHHA OpraHMyecKOrO 2%KeMe3a HMCIOT ACHO BbIPaXKeHHbIM Me- 
ru6 B oOmacTu pH 9,10 u 9,80. Stu coemuHeHuA NPM THTPOBaHHH ILeOUbIO 
BbIMaaioT U3 paCTBOPOB B BUC TUAPOOKHCeH, a JIMUIb H3MCHAIOT OKPaCKy 
N€peXOMAT B KOJIIOMAHbIC PaCTBOPLI, YTO ABMIACTCH MX CMeMMPNYeCKOH OCO- 
HHOCTBIO. 

Jlanbuelimee pasBuTue paOor mpuBeso K CO3qaHuIO Ooslee BbICOKOKaYeCTBEH- 
IX mpemaparTos. 

C 1954 r. mer copmectuo c M. B. IIupuxanapa nonyuuiu ooo 13 pasnu4- 
IX OplaHO-MHHepaJIbHBIX MUKpoyoOpenu. OTH COeMHeHHA, MOyyaemble 
TEM OKHCJIMTEIbHOH JECTPYKUMM MOJIMMePHEIX YIVIeBOOB (pa3sJIMYHbIe OT- 
bl PACTHTEJbHOLO ChIPbA), MpeAcTaBsAAIOT COOOH HaOOp come OpraHHyecKHX 
COT, MIpalolluxX poOb apPPeKTHBHIX MMKPOIJIEMCHTOB MOJIMBaJIEHTHBIX Me- 


* Oru coeqMHeHuA MO OOM XMMHUeCKHM CBOLCTBaM NOJOOHEI MpMMeHseMBIM B MocwJel- 
@ TOJbI B C€JIbCKOM XO3AHCTBE, IPeHMyLeCTBCHHO 3a PyOe2XKOM, PasJIMYHbIM METAaJJOpraHHye~ 
HM — BHYTPHKOMIVJI€KCHBIM COCHHEHHAM, TaK Ha3bIBaeMbIM YesaTaM (2), HO CyllecTBeHHO 
IMUAaIOTCA OT HHX TIO cBoeMy eHCcTBHIO Ha pacTeHHs. 
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taimoB (Mn, Zn, Fe, Cu, Co u ap.) H OvomorMuecKH AKTHBHbIX OpraHHuecKkH? 
BellecTB (7). 

Tlo npeqBapHTeIbHbIM JaHHbIM, B STHX MpenapaTaxX KPOME MOJMBaJeHTHbL 
MeTAJJIOB CONepKATCH YIVIEBOAbI C PasJIMYHbIMH MOJICKYJIAPHBIMH BeCaMH H OM 
THYCCKOM AKTHBHOCTbIO, HaOop COMeH OPraHHYeCKHX KHCIOT — NPeHMYULecTBeH 
HO OKHCH- HW KeTOKCHKHCJIOT, MpOAyKTbI pacnasa PaCcTHTeJIbHBIX Oe KOB Hu Ap 

Hexoropple 43 3THX COeCAHHEHHH, M0-BU 
Fells — gp-y-fp += MMOMY, HIpaloT TAKxKe POJIb OMOTCHHBL 
CTHMYJIATOPOB. 
Dn-M-Fe VcnbiraHua 3THX MpenaparTos B TIpo 
M3BO]CTBCHHbIX YCJIOBHAX BbIABHJIM LIM 
POKHe BO3MOXKHOCTH HX NpakTHyecKOr 
| ucnob30Banua. B ycnosuax Tpy3ui 
Ia OopbObl C XJOPO30M BHHOrpayHoi 
JIO3bI, KOTOPbIM pacnpocTpaHeH 3eCb Hi 
KapOOHaTHBIX MOYUBAX H HaHOCHT OFpo 
MHbIM yulepO CeIbCKOMY XO3HHCTBY 
HanOomee 2pPeCKTHBHBIMH OKa3sa/HC 
OpraHnyeckHe COeCAMHeHHA »Kele3a 
MapraHla. 
IIpumenenue psxya Apyrux opranc 
MMHEpaJIbHbIX COCAMHEHHH aeT BOSMOM% 
HOCTb CYUJ€CTBCHHO YBeEIMUHBaTb yp 
man 2N NaoH Kali UW MHOTHX APyruXx CeJIbXO3KYJIBTYf 
Iloq Bo3yevcTBHeM 9STHX lpenapaTo 
TIOBbIMaeTCH YCTOHYHBOCTh pacTeHull 
Puc. 1. Kpupsie noteryuomerpuyeckoro Pa3/IMHbIM (pakTOpaM BHELIHeH CpeAbI- 
THTpoBaHuA pacTBopos OFI-V-Fe, OII]-M-Fe, TeMMepaType, KUCJIOTHOCTH, 3aCOJIel 
FeCl, u FeClg 2 N pactrsopom NaOH HOCTH NOUB H Ap. OTH MpenmaparThl, OKi 
3aBUIHeCA 4pe3BbIVaHHO 9pPeKTHBHBIM 
cTaOHIM3aTOpaMH WIA MHOFHX KOJWJIOHAHbIX cHcTeM (*), MO-BHAHMOMy, C} 
WIECTBEHHO YBeJIMYMBAaIOT HM cTaOHIHsallMIO pxAa CepMeHTHbIX KOVJJOMHBI 
CHCTEM. | 

Pacxo mpenapaToB, B 3aBHCHMOCTH OT yCJIOBHH MX IIPHMeHeHHA, cocTall 
JIA€T OT HCCKOJIbBKUX J€CATKOB TpaMMOB (IIpH peAnoceBHOH OOpadoTKe CeMAI 
JO HECKOJIBKUX KHJIOrpaMMOB (pH OMpbICKHBaHHH) Ha TeKTap. | 

IIpupeyemM HEKOTOpPHIe pe3yIbTATHI HCMbITAaHHH NOUyYaeMbIX HaMu Mpenap, 
tos. B BuHorpafapckom cospxose Xupcea T. [. Masanampunu (MacrutyT Bi} 
HOrpayapcTBa HM BHHOeIHA) HU TiaBHbld arponHom copxo3sa B. VW. AscamKan 
UIBUJIH COBMECTHO C YYaCTKOBBIMH arpOHOMAMH 3a MepHoO Tpex BereTalluu, mp} 
Bela 2—3-KpaTHble onpbicKHBanua 0,3—0,5% BOQHbBIMH pacTBOpaMH opr] 
HMYeCKHX COCAMHEHHH 2Kee3a H MapraHlla, MOCTHIIM CTOMKOFO BOCCTaHOBJICHI 
(pusHOMOrMYeCKHX (PYHKWMH MOpaxKeHHOM XJIOPO3OM BHHOrpayHOu 03br. Onp? 
CKMBaHHe JIO3 B MepHO WBeTeHHA CMOCOOCTBOBANO JIYUMIeEMy OMJIOOTBOPeHE 
U OOYCIOBIHBAIO HOPMAaIbHOe pasBHTHe ATO, B TO BPCMA KaK Ha KOHTpOM| 
HbIX MOPaxKCHHBIX XJIOPO3OM J103aX ATObI OCTABAJIMCb XKEITLIMH, HELOPasBUTbI 
M JIO3bI, KaK [paBMJO, He AaBaslH ypoxasa. KommyectBo xmopoduana B pesyal 
Tare 2—3-KpaTHOFO ONPbICKMBaHHA XJIOPO38HBIX 103 BO3pactano B2—4 paj 
M B OOJIbUIMHCTBE CJTy¥aeB MpeBbIaIO ero COepKaHHe B HOPMAJIbHBIX J103al 
OTHM IlyTeM yamocb B TeyeHHe JBYX BereTalMOHHEIX MepHoyoB mpespaTH 
C(HHUYHBIC CHJIbHO XJIOPO3HbIC JO3bI B MpaKTHYeCCKH 30POBBIe. 

B sror xe mepvox Ha JlaroqexcKoH OnbITHOH cTaHWHH TaGaKa Mu Maxop) 
no pykopogcrBom M. JI. Bperpayse Oni nomyyeHb! MOMOKUTeEMbHBIE 4h 
3YJIbTAaTbI MyTeM TpeAMOceBHOH OOpaooTKH CeMAH TaOGaka HM BHeKOpHeBOrO T| 
TaHHA CMeCbIO TpelapaTOB — OpraHHyecKHX COeAHHEHHH MapraHita, Kalual 
a30ta. IIpu sToM Obl0 OTMeYeHO Oouee MHTCHCHBHOe pasBUTHe pacTeHuli, pz) 
Hee I[BeTeHHe H Cco3speBaHHe KopoOouek. Hanpumep, mpupocr KopoboueKk 
MeHHOrO copta TpanesyxHy Ne 285 npv AByXKpaTHOM OMpbICKMBaHUN cocTaBl 
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%. Wlouoxwntenbuble pesyibTaTbl OblIM MOyYeHbI TakKx%Ke B OMbITAX C Kap- 
pbeseM, KallycTou uM JIpyrMMM KyYJIbTypaMu. 

JlatbHeliimee pasBuTHe HM OOCTOATeEMbHOe H3yYeHUe STHX OPPaHO-MuHEpasb- 
WeIX MHKpOyAOOpeHuli ABIAeCTCA UpesBbLaliHO aKTyaJIbHOH mpoOjuemMol. Oru 
)PCIMHCHUA MOLyT HalTH MpHMeHeHHe TakxKe B OHOMOFHH, MeAUIMHe, *KMBOT- 
OBOJCTBe HM Apyrux oOsacTAX HayKM U WpakTHKH. 

|| Wrax, myTem oKucANTeIbHOW JecTpyKUHH M3 ECTECTBEHHBIX TOJIMMepHbIX 
PI€BOAOB MOJYYCHbI HOBbIC BHbl OplaHO-MHHepaJIbHbIX MUKpOyRoOpenni, 
/PeAcTaBAIOULMe COOOH CIOXKHbIE BHYTPHKOMMJICKCHbIe COeEMHEHUA. OTH Mmpe- 
apaTbl OKa3aIMCb MPHPOAHbIMU JIA OopbObI C XJIOPOZOM BHHOFpaHOH JO3bI 
JIA YBeIMYeHHA ypoxwaeB pyrux celbxo3skysbTyp. [lomyyenueu paluonamb- 
joe IIPUMeHeHHE STUX MpenapaTOB AO2KHO UMETb OOJIbINOe 3HAUeCHHE JIA MHO- 
HX OOacTeH MpakTHKH. - ! 

Bpipaxkato riyOoKyio 6sarogqapHocTb aka. B. A. Kapruny 3a WeHHbIe Cco- 


VuctutyT xumMun Tloctynuso 
Akajlemunu HaykK Ipy3CCP 18 XII 1958 


WHMTHMPOBAHHAA JIUTEPATYPA 


1M. E. Wumaxnamsuan. COopx. pador III Bcecowsn. konp. mo MuKpooueMeH- 
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@JIbCKOM xo3siicTBe, M34. AH CCCP, 1957. 3M. E. Wumuuamsuan. Tes. gown. na 
‘IV Bcecoto3su. kond. mo kom. xum., U3. AH CCCP, 1958. 
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Jlokxxagn Axagemun nayr CCCP 
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bU3HOJIOTHA PACTEHHE 


B. [. KYJIEBAEB 
BETETATHBHAS THBPHAM3ALHWA XJIONYATHHKA 
(IIpedcmaeaeno axademuxom T. JI. JIoicenKo 2 I 1959) 


Becuoit 1947 r. Ha Monoranckoi cemeKUMOHHOM CTaHIMH HaMH Obl 3as0x%Kel 
ONbIT C MPHBHBKaMH Xsom4aTHUKa. [[pHBABOUHBIMH KOMIOHEHTAaMH OplH 20 Co 
TOB, OTHOCALIMXCA K 7 BHJaM, Pe3KO OTM4AIONIHMCA MO CBOMM MOpdosloruyeE 
CKUM HM XO3SHICTBeHHBIM mpusHakam: Gossypium barbadense L., G. hirs 
tum L., G. arboreum L., G. Thurberi Tod., G. peruvianum Cav., G. vitifoliun 
Lam., G. nankind Meyen. Meroquka onbita u310%KeHa B padore (7°). 

Ilembio uccueqOBaHHA ObIO NOJYYeHHe SKCHeCPHMeCHTAJIbHbIX LAHHbIX O BMA 
HHH I10JBOA Ha US3MeCHeEHHe MpPpH3HaKOB H CBOHCTB Y MPpHBOA H O CCMCHHBIX MOTOM 
CTBaxX XJIOMYATHHKa, a TaKXKe MOMYYeHHeE XO3AHCTBEHHO WCHHbIX COPTOB ME€TO 
JOM BereTaTHBHOH rHuOpHyNsallun. ; 


Ta6uauna 1 


Uucso AHel OT 
Bricota 3akalku MepBoro Tlocepa Jo cosper 
Tlata no- CUMIO NE ASB 3eM Ha COOCTB. KOPHA’ 
cena Hata = |——AAANNANANA _iicrt0 gH it | 
Nogsok | Ipusoit ceman | UPHBUB- ye OLED Cas QO cospes. 

NpHBOA Ke ¥ MPH! nompoit IIpHBO!t MPHBOA | nompon |Y “PH 

BOA | wa co6cTB. | Ha CO6CTB. BOs 

KOpH. KOpH. 

108D 8533H 8 V 13 V 4 6—7 8—9 113 140 1641 | 
5476H 7631 8 V 13 V 8 6—8 4—5 140 156 149° 
54764 8533H 8 V 1D) WV, 6 6—8 8—9 119 156 161 
5476 8533 8 V 15 V 5 6—8 8—9 105 156 161 
85331 54761 8 V 15 V 8 8—9 6—8 142 161 156 
76314 2963H 8 V 15 .V 4 4—5 7—8 142 149 165 
296311 7631H 8 V 15 V 8 7—8 4—5 157 165 149: 
01272 7631 8 V 16 V 16 25—30 4—} 156 MHOPO- 149: 
01272 7631M 8 V cul Wf 19 25—30 4—5 160 JeTH. 149 


B ra61. | npuBeseHnbl JaHHble O BILMAHMM MOBO Ha BbICOTY 3aKsaKH NepBor 
CHMNOJMA Y IpHBOA M OO H3MCHEHHH BereTaTHBHOFO MepHoOla NPHBOA NOX BMA 
HHeM m0JB0A. Bo Bcex onblTaX NPHBUBKa [ealacbB da3y NOABJICHUA CeMayOueH 
TIpHyeM MOCMeAHHe yLasAJIMCb. 

J{anuble STUX OMbITOB HarvIAHO NOKa3bIBalOT OObUIOe BIIMAHHeE MOBO: 
Ha 3aklaiky MepBOro CHMNOAMA WH MpOMOKUMTEMbHOCTb BereTallMOHHOrO Me 
pHoya y npuBoa xnomyaTHHkKa. 

BuMaHHe NOABOA Ha H3MCHEHHE JVIMHbI M Ha BLIXO BOJOKHA Y IpHBOA mpel 
cTaBIeHO B TaOm. 2. 

JlaHHble HalIMX OMNbITOB MOKAa3bIBalOT BCCCTOPOHHEE BJIMAHHE NOJBOA Ha H3ME 
H€HHEe MpH3HaKOB WM CBOMCTB y NPHBOA XJIOMYATHUKa. OTH U3MCHEHUA MpOUcXc 
AAT TEM CHJIBHEe, YEM MPOOJKNTEIbHEe MPHBOM HaXOAUTCA MO BO3sTelCTBHe! 
OOMeHa BellecTB NOZBOA uM Haocbopor. Hamm uccmeqoBpanun NOATBep*K Lato 
BbickasanHoe T. JI. JIbiceHKo novioxwKenue, YTO «MPHUMHOM U3sMeHeHUA MpUpoM 
*KUBOLO Tea ABJIACTCA H3MCHCHHE THMA ACCHMUJIAILMM, THA OOMeHA BellecTB» (° 

Jlia noyuenuaA Oomee YeTKUX pe3yJIbTaTOB NO BOMpOcy O BIMAHUM MOABO 
Ha C€MeHHbIC NOTOMCTBa THOPHAOB XONYATHHKa B OJHOM H3 BapHaHTOB B Kaué 
CTBE IIPHBHBOWHBIX KOMIOHEHTOB ObIIM B3ATbI TpyAHO CKpellHBalolMeca pasHc 
424 


OMOCOMHbI€ BHAbl XJOM4aTHHKa. KpatKad XapakTepHcCTHKa MpHBUBOUHBIX: 

MMOHEHTOB IIpHBOAUTCA B TaOu. 3. 

VismeuuB Tum OOMeHa BellecTB MyTeM MOACTaBKH NMOABOA Apyroro Bua XJ0- 

arHuka (G. arboreum L., copt 01665), mpl nowyuuaH u3 CceMaH MpHBos. 
barbadense L., copt 8533) 

sreTaTUBHbIe rHOpHyb c pacita- Ta6auna 2 

HHOH HaCJI€@CTBCHHOCTbIO, KO- 


ypble B JaJIbHeHWeM B mporecce bs Tpuzon | KouTpowtp 
ise 

MCHOCOOJICHHA K HOBbIM ycJIO- en OFS oss A 6% 
Eo = o | aa in aa by 
AM CpebI NOKa3alu MCKJNOUH- ° 9 = as | Ko ao is 
=I z q ts moo x 
bHO OOJIbILyIO aMMVIMTyy H3- eS eo |S] 852/28] & | 86s] 28 
HUHBOCTH. = BE je |] wea] as ° HRS] as 


PaccMoTpHM 92KCMepHMeHTasb- 
Ie aAHHBIe€ BapDbUu ts 01665 | 85383M | 1947) 29,5 | 28,9| 8533H | 30,6 | 30,6. 
A PEHPOB AEE tt 1950] 27,6 | 26,3 31:5 | 30,4 
bHbIX IPH3HaKOB HM CBOHCTB  8533H | 01665 1947 25,4 | 26,7 01665 | 25—26 25,5 
950| 26:9 | 27,8 25,1 | 25,9" 
Ka, NOJYYCHHbIE OT MpHBHBOU- 3, 2, ; 8 
ii om y th 8533 | 5476 | 1947} 39—40 | 32,5] 54761 | 38—40 | 32,8 
IX KOMIOHCHTOB BHJOB C pa3- 1949] 37—38 | 30,4 39—41 | 33,1 
5476 | 8204H | 1947] 33,4 | 23,8] 8204 | 34,3 | 22,6 
YHBIMH HaOopaMH XpOMOCOM. 1980| 35° | 25°7 33°5 | 24°3: 
Hawi onpit nNoKa3aJl, UTO HauH- 8204M | 5476 | 1947) 39,8 | 33,4] 5476M | 40,3 | 33,2° 
1950| 36,7 | 31, 39,7 | 32,6 


@ CO BCXOJOB TepBoro, BTOpo- 
D, TPeTbero HW MOCMeAYIOULHX ce- 
HHBIX NMOTOMCTB y BereTaTHBHEIX FHOPHAOB XMOMVAaTHHKA HaGMIOJaIHCcb OONb- 
ue M3MCHCHHA B CTPOCHHH CeMAOJIeCH, JIMCTbeB, UBeTKa, CHMINOJMAaJIbHbIX. 


2TBeH, 3aKaKH MepBoro cumnosua, (POPpMbI MU KpyIHOCTH KOpoOoukH HM Apy-- 
AX IIPH3HAKOB M CBONICTB. 


4 


| Ta6Oamuna 3 


B 2 
Ipusurognpe iron nae Bec cpipua Awauna Bprxoy KpenoctTb Metpuue- 
cuMnOnHA OHOKM KOpo- BOOKHAa | BONOKHAa BOJIOKHa cKuii 
OMT ORC HTBL mie 60uKu Br B MM B% Br OGD 
Bot, copt 01665 3-4 4 5285 25-—26 26—27 6,47 | 3450 
HBO, copT 85334 Aa 3,2—3,5 30—31 30—314 3,64 6140 


BapbupoBanne BBICOTE! 3aKaqKH MepBOrO CHMMOLNA M Beca CbIplla OLHOK 
OpoOoukH y BereTaTHBHbIX THOPpUYAOB TpeTbero CCMeCHHOFO NOTOMCTBA XapaK- 
€pu3yeTCA CJIETYIOULMMH JaHHbIMH: 


bBicOTa SaKNAaKH 


4-ro cumnoyquaA B CM) 3 4 5 6 of 8 9 KO 12 13 die 45 AG ¥ 2063: 
RCO Cay4aeB 18 160 447 494 875 304 159 49 40 17 16 il 5 

ec cbipwa ofHOK 

KOpo6ouKH Br 1,8 2,9 DIG Bybee Bete VAn8} YAR Riess waht Aaah COA “TaStiges Ae) YS 346: 
HcNO cayuaeB 1 10 35 64 74 OP yp At) sly 10 4 4 4 4 


JlaHHble O BapbupOBaHHH JVIHHbI HM BbIXOJla BOJIOKHa B Tl€pBOM, BTOPOM KH 
PeTbeM C€MCHHBIX MOTOMCTBaX BereTaTHBHbIX THOpHAOB XJIOMYaTHHKa TPHBO- 
TCH B TAO. 4. 

Jlanupie Ta6. 4 MoKa3bIBaloT, UTO HAYHHAA CO BTOPOTO CeMeHHOTO MOTOM- 
TBa CpeM BereTaTHBHbIX THOpHAOB HapAy c POpMMpoOBaHMeM pacTeHHH, KO- 
Ope 10 AIMHE HM BbIXOJY BOJIOKHAa OTHOCATCH K THY MPHBHBOUHBIX KOMIIOHCH- 
OB (MO0JBOA M MpHBOA) MpoucxoAUT OOpas0BaHHe HOBbIX (OPM XJOMYAaTHUKa 
 6OuIbINeH JWIMHOH HW OOJbUIMM BbIXOJOM BOJIOKHAa MO CPpaBHeHHIo C NOJBOeEM 
[DHBOeM. 

Ananoru4unoe aABIeHHe Y BereTaTHBHBIX THOpHAOB XJOMuaTHUKa HaOiosaeT- 
| H 10 IIpH3HakaM KayecTBa BOOKHA. B 9TOM serkKO yOCAUTbCA NO JaHHbIM OMbI- 
a, IIpHBeeCHHBIM B TAO. 5. 
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Taodauna 4 
Uucno cayyaes 3 Uucao cayyuaes in Uncno cmyyaen | . Uucno cay saep 
= A ; x ep |S) ere cere a | | on 
e fe |. [2 1212 |, Te 2 (ae in 
=| ; S165 ; % so ‘ ; & ‘ 3 © 2 < 
2 3 oe oe a te Se Se B Be o8 3 » # ae 5 oe 
(S) 1S) Om rm Q 
i & Be iss as & on BO] Ss oS i) “ ae : 
=o ap a S bi a fa a) fs) B a = a 2 [an Gf) [3 e a S fa 2 AQ a iv) B me fo E 
24 — — 4 18 — _— 7 36 4 13 32 30 2 6 27 
22, —_ — 4 19 — — 2 37 g 8 37 34 2 6 29 
23 — _— — 20 — _ 2 38 — 9 38 35 2 9 34 
24 —_ 4 _— 21 — 1 4 39 1 4 29 36 — 7 23 
25 — — 3 22 — 4 3 40 _— 3 44 37 _— 2 27 
26 _— _— 5 23 — 1 5 AA — 2 20 38 -- 2 20) 
27 _ 1 9 24 — a 3 42 — — al 39 a a 15 
28 — 1 16 25 _ 4 12, 43 — -- 1 40 — — 16 
29 — 7 45 26 — 2 9 4h — _ 4 44 — 2 6 
3S — 7 20 27 _ 6 14 x 6 x 92 | x 409) 42 — 1 5 
31 _ 7 28 28 _— ad 9 43 _— 4 { 
32 — 5 20 29 _ 6 16 44 _ _— 4 
33 _— 10 27 zy —_— u fa i — — i 
34 4 Hi 43 3 — — — 
35 _— 7 48 32 -— 7 26 x6 | = 92) 


Tlanupie Ta0. 5 MOKasbIBaIOT, YTO OTIEJIbHbIe SJIEMCHTbI KAYECTBA BOJIOK) 
BereTaTHBHbIX THOPHAOB XJOMYATHUKAa BTOPOrO MH TpeTberO CEMCHHBIX MOTOMC, 
BapbHpOBaJIH B JOBOJIbHO IWMpoOKHX upegemnax. JlerkO 3aMe€THTb, UTO yxe | 

BTOPOM C€MCHHOM IIOTOMCTBE Cpe, 
TaOauna 5 BereTaTHBHbIX THOPHAOB XJOMYE 
HHKa (pOpMHpyloTcA OpraHMsn, 


. 
= & | «z  C COBepICHHO HOBBIM Ka¥ecTBY 
se | fe | es| 8 ia BooKHa. IIpouecc jopMupoBaH: 

CemMeHHOe MOTOMCTBO ue Os S oq = A 
S: | 88 | 28) 6S | 28  opranv3mos c HOBbIMH MpH3sHakal 
a : 
se |8o|86|88|S5 uw cBolicrpaMa He 3aKaHUMBaer 
29 |Om | Mal] aie | oe 
BTOPbIM C€EMCHHbIM MOTOMCTBOM, 
Bropoe SHAG epee geal We ule noxkalyH, eme Oomee pe3kKo 1 
i 2,23 ae 5130 21,9 ABJIACTCA B TPCTbeM CCMCHHOM TI 
24 | 2308 | 4: 7 ; 

Tyee 445 | 2°16 | 4264 | $660] 39°8 | TOMCTBE BereTaTHBHbIX THOPHC 
ehh al adeeb ses? iene aatek IIpuoOperenupie BereTaTHBHbH 

t70 | 247 | Ba2| 3e30| 20°9  THOpwaMu XwonuaTHMKa HOB 

OHTPOJIb: ° 
nogBolt, copr 01665 | — | 2,32 | 6,47] 3450] 22,3 MPMSHAKM HW CBOHCTBa, B TOM Ui 
npusolt, copT 8533H | — | 1,98 | 3,64] 61401 22,4 JlI@ MH HOBbIC Ka4eCTBa BOJIOKE 


IIPOUHO NepeLarwoTcs M10 HaCJIeACTE 

C reoperuyeckol WH MpakTHYecKOH CTOPOHbI BECbMa MHTepecHOl H B TO | 
BpeMA UpesBEIyaHHO TpyAHOM NpOOMeMON B ceeKIMH XJOMYATHHKAa ABIAeI 
mpoOeMa COCAHHEHHA JIYYLIMX MPH3HaKOB HM CBOMCTB pa3MUHbIX BUOB XJ 
WYaTHHKa B OJHOM copTe. 

B pesybraTe H3MeHeHHA OOMEeHAa BELICCTB Ip BereTaTHBHOM ruOpusu3a 
C IIpHMeHeHHeM MOCeyIoulero HallpaBJIeCHHOrO BOCMUTaHHA HM OTOOpa Ha 
CO3aHbl HOBbIC, OPHIHHAJIbHbIe COPTa XJIOMYAaTHHKa, coueraroulve B ce6e CI 
pocelocTb, ypO%KaHHOCTb, KPyMHOCTb KOpOOOUKH, BbICOKMH BbIXOJ, BOJIOK 
MH (opMy kKycTa COBeTCKUX COPTOB, OTHOCAMMxXca K Buy G. hirsutum | 
C Ka¥eCTBOM BOJIOKHa COBETCKHX TOHKOBOJIOKHHMCTBIX COPTOB, OTHOCSIIMX 
K Buy G. barbadense L. 

Copt W-37. IIpusuBounpre KOMMOHeHTHI: NOABOH — coBeTrcKHli TOHKO 
JIOKHUCTHIN, COpT 29631 c OenbIM BOOKHOM, Bua G. barbadense L.,’ npusot 
M@XKBUAOBOH KOHCTAHTHDIM THOPH C 3eIeCHBIM BOJIOKHOM, copt 7631M. Sut 
pacTeHHe BbIeeHO B OMOMOPH4YeCKOM MHMTOMHHKe BereTaTUBHBIX THOpusOB 5 
ceMeHHOrO moTomcTBa B 1952 r. Copr tpu roga (1955 — 1957 rr.) usyyuanes 
CTAHIMOHHOM COPTOHCbITaHMH. PesyibTaTbl ONbITa B CpeAHeEM 3a TPH IC 
XaPaKTepH3YIOTCA CJIENYIOULMMH JaHHbIMH (cM. Ta6vl. 6). 
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C 1958 r. copr H-37 nepegan B rocyapcrBeHHoe copToucnpiranne. 
_Copr H-55 Bpwegen metoqom BereraTuBnol ruOpuqusanun pa3sHoxpomo- 
WMHbIX BUOB XJIONYATHUKa C MPHMCHEHHeM MHOTOKpaTHOPO HHAUBULYabHoro 
lOopa, HallpaBJICHHOLO BOCHMTAaHHA H MpOBepKol no noToMcTBy. IIpHBuBouHbie 
)MIIOHEHTHI: MOABOH — copT 

665, oOTHOcaIMMicH K BUY Taoauna 6 
erporeum= «Lin. Dn. = 26, 


ipuBOH — coprt 8533, oruo- se ees 
muaucaA K Buay G. barba- Noxasarenn 37 | chanmapr 
muse L., 2n = 52. OQauTuoe sali 
iacTeHHe BbIereHo B 1954 r. 

i Y poxait chipua BCex COOpoB B I/ra 44,0 33,9. 
i BereTaTHBHbIXx rHOpuOB 7-To Ypoxalt BOoMOKHA BCeX COOpOB eels 14,5 42 
®MCHHOTO IOTOMCTBA. Copr Ypoxaii Cbipia FOMOPOSHBIX COopoR ura SOs 31,2 

| eer cuey1omue Oa ACIREH oe BOMOKHA JOMOPOSHbIX COOpOB 3 

Wee S B U/ra 13,2 99 
O-ICHHBIC MpH3HaKku: una Buixog BomOKHa B % 35,4 33, 1 
{ p : A J{iuHa BOMOKHA Ha JIeTV4UKe B MM 36,6 38,7 
jomoKHa 34—35 MM, BBIXO  Kpenocts sonokua Br 4,9 5,0 
{ 30 310 es Merpuyeckuit HOMep 7243 6686 
jouIOKHa — 31%, Bec chIpla Paspuisnaa qulMHa BKM 35,4 33,4 

' O ony 's ucno AHel OT MoceBa AO cospeBaHHnA 144 148 

ik HOU KOpoOouKH oe) Tr, MeT Bec cpipia OFHOM KOPOGOUKH Br 6,2 3,2 
jmuecKHH HOMep 7250 — 8000, lopaxaemocrs @ysapnosupim BusTOM B% 0,0 85,3 


jpenocTtb BomOKHa 4,8—5,0 r. 

CopT 9155-1 Bermenzen metodom TpaHcnuantaynu. T]oqBoem Gp coBer- 
KHH TOHKOBOJIOKHHCTHIM copT xmomuaTHHKa 5904 nyweBoro Tuna BeTBIEHHA, 
THOCHILMHCA K Buy G. barbadense L., a mpuBoem — mMHoroueTHHH copT 
888, oTHOCAIIMHica K no_BUAy G. peruvianum Cav. OmuTHoe pactTeHue BBIIe- 
1€HO B OMOJOFHYeCKOM MMTOMHUKE BereTaTHBHbIX THOpHAOB 5-ro ceMeHHOrO M0- 
omcTBa B 1952 r. XoO3sHcTBeHHbIe NPHSHaKH CopTa: WWIMHa BONOKHa 43—44 MM, 
weTpuueckui HOMep 7200—7800, KpenocTb BomoKkHa 4,8—5,1 Tr, BbIxOy BO- 
oKHa 30,0—32,0%, KpynHocTb KopoOouKn 3,6—4,3 r. 

TlomyueHHpie HaMH IyTeM MpHBHBKH HOBbIeC, XO3AHCTBCHHO-I[CHHbIe COpTa 
<MONYATHUKA ABJIAIOTCA JIYYLIMM JOKa3aTeJIbCTBOM B PelICHHH OHOTO H3 MpHH- 
IMMMaJIbHBIX BOMpOCoB OuoOOrHH — O BO3MOXHOCTH BIIMAHHA NOABOA Ha UpH- 
30H HM Ce€MCHHbI€ MOTOMCTBA, O BOSMOXKHOCTH MpaKTHYeCKOFO NOJYYeHHA HOBbIX 
-OPTOB XJIONYATHUKAa METOJOM BereTaTHBHOH rHOpHANsalMn. 


VonotauckaA ceeKWHOHHaA CTaHIHA Iloctynuso 
r. Monotanb, TypxmCCP 3 XI 1958 
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1B. UT. Ky ae6aen, JAH, 78, @6(1951). 21H. H. Konctautunos, JAH, 
6, Ne 4 (1945). 
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Jloxnagn Axagemun nayx CCCP 
1959. Tom 126, Ni 2 


PH3SHOJIOTHA PACTEHH 


C. MW. MALIKAPb u T. A. PEMHIAPY 


O PA3PYLUEHHH MW MPEBPAUJEHWM FETEPOAYKCHHA TKAHAM 
PA3JIAUHbIX OPFAHOB KAPTO®EJIA 


(ITpedcmaeaexo akademuxom A. JI]. Kypcanoeom 25 II 1959) 


Psanom apropos ((/") wu ap.) oTMeyaeTca CMOCOOHOCTh TKaHeH BbICINUX 
HHSWWMX pacTeHuit paspylaTb B-uHyomumyKcycuyto KucnoTty (MYK). Uac 
BbICKa3bIBae€TCA peAMOOKeHHe O (PePMCHTATHBHOM XapakTepe yKa3aHHO: 
mpolecca, OMHaKO BONMpOc O MeXaHH3Me paspyleHHA reTepoayKCHHa TKaHAN 
pacTeHul ocTaeTca JQMCKYCCHOHHbIM. Kpome Toro, B JIHTepaType HeT eAHHO} 
MHeHHA OTHOCHTEJIbHO BJIMAHHA BO3PpacTa TKaHH Ha cCMOCOOHOCTb paspylla’ 
HYK. B to spema kak Tauctou u Jlan6epr ("), lume (°,1°) nap. ormeyan Hal 
OouIbIIy!O AKTHBHOCTb OKcHya3bl MYK B cTapbix, 3AKOHYMBIINX CBO POCT TKé 
Hax, Bpurrc, Cruse, Caccexc, Yurmop (*) u Xpomersxa (1) KoHcTaTHpoBasl 
HanOolee HMHTCHCHBHOe paspyllieHwe TeTepoOayKCHHa MOJIOZbIMH, WHTCHCHBE 
pacTyYWMMH TKaHAMH. 

B mponecce H3y4eHHA OOMeHA CTHMYJIMPYIOUIMX POCT BeLeCTB B 320POBO 
HW MOpaxKeHHOM pakoM KapTodeue (1”,1*) Hamu Oba mpoBeyeHa B 1957 — 1958 r 
CepHA SKCHEPHMEHTOB, HallpaBJICHHbIX Ha BbIABJICHHe CMOCOOHOCTH pa3/IM4HBI 
TKaHeH KapTodea pa3pywiaTb pacTBoppr MYK. 

PacTeHua KapToea BbIpallMBasIHCcb B NOe Np HOpMasbHOH arpoTexHUKe 
Menko HapesaHHbId CBEKHH pacTHTebHEI MaTepvanl (2—5 r) 3amuBasica Tper 
KPaTHbIM KOMYeCTBOM (6—15 ma) 0,02% pacrBopa MYK u nacranBasca B Ten 
HOTe pH Temnepatype 25° B TeyeHue 5 uac. Jia onpewemeHuA KOJIMUECTE 
OCTAaBIUerocd HepaspyWIeHHbIM reTepoaykchHa K 2 MII JeKaHTHpOBaHHOr"O |pat 
TBOPa OOaBJIANIOCb 5 MI WBETHOFO peareHta CambkOBCKOoro B onucaHuu TopAC 
Ha HW BeOepa ("*) (50 Ma 35% xnopHol KucsoTH + 1 m1 0,5 M pacrBopa xs0f 
HOrO *Keylesa). Cmecb OcTaBusAJIacb Ha 20 MMH. IpH Temnepatype 37°, mocue Yel 
MpoObl KOJOPHMETPHpOBaIHCch B (oTOsSTeKTpoKONOpumMetpe DOK-M c cHHH 
CBETOPUJIbTPOM B KiOBeTaX Ha OM. B KOHTPOJbHbIe KIOBETHI HaJIMBaJlaCb BbILe 
2KaHHad B aHaJIOPMYHbIX YCJIOBHAX CMCCb COOTBETCTBYIOUINX KOJIMYECTB HacTo 
TKAHH B AUCTHJJIMpOBaHHOH BOJe HM WBeETHOrO peareHta. CTeneHb paspylleHH 
HYK Bbipaxkanacb KOMMYeCTBOM pa3pyleHHOrO TeTepoayKcuHa B MpOLleHTé 
K HCXOAHOMY €Fo cosepxaHuto (10 HacTaMBaHua). 

TlapanmembHo ¢ KOMOpHMeTpH4ecKuMH OMpexeeHMAMM HacTOH no_Bepr 
JIMCb XpoMaTorpaduyeckomy ucceLqoBaHMIo. Ha nomocbl xpomatorpacuyeckc 
Oymaru JlenuHrpancKasd MeqeHHad 26-caHTHMeTPOBOIi JIMHbI, Ha PacCTOAHY 
6 CM OT ONycKaBlueroca B pacTBOpuTesb Kpax uw 2,5 cM Apyr oT Apyra, HaHoc! 
Jucb matHa (m0 0,05 Ma) ucnbiTyembIx HacToeB u ucxoqHoro pactrBopa UY} 
TlonpwxHbii pacTBopuTeib — stumoBEIit coupt 70%; xpomatorpabus — Bo 
xolaulan. Korgqa pour pacrBoputena NOxo_u Ao Kpaa (oObraHO yepes 12 - 
14 uac.), XpoMaTorpaMMbI NpocyuiMBasMcb Ha BOSqyxe, NpocMaTpuBamH 
B y.-(—). Jy4ax WU ONPbICKHBaHCb UBETHbIM peareHToM CasIbKOBCKOPO B ONMCaHt 
Topgoua u BeGepa (4) uu xe 2% pacrBopom n-quMeTHaMMHObeH3amblery) 
B 1 N couaHow Kucnote (JIABA). 

PesyJIbTaTbl KOJIOPHMETPHYECKOTO aHaIH3a NpHBeseHE B Tabn. 1 un Q. 

IIpuBeqenuble (aHHbIe FOBOPAT O 3HAYHTEMbHOH CTeNeHH paspywieHuA reTep 
ayKCHHa TKaHAMH BCX UHCIbITAHHBIX OpraHoB KapTodena. HavOonbueli cus 
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Ta6auua 1 


aspylleHve reTepoayKCHHa TKAaHAMM Pa3JIMUHBIX OpraHoB pacTeHH KapTodena copta 
Happimuanun (B MpoeHtax) 


3 VII 1 VIII Oprau 3 VII 1 VII 
Cre6u 1—4-ro mexyo- 43,0 20,3 
STbA HUMKHUX sApy- 3,0 ; y3nnu 
OB CrouoHEl ae 0 — 
rOHBI Tisha — Kay6uu 
2oTKH — 56,8 Koxypa 63,5 1050 
JIbI — 695205 Makotb 47,0 62,4 

| Ps Kopuu O430k 09,95 


7 AOnivmn aac, 


3pylleHHe reTepoayKCHHa TKAaHAMM JIMCTbeB HM KOMYPbl KTyOHeH KapToeNA pasHUHBIX 
COPTOB (B IIpoleHTax) 


| 
‘Copt Jluctha oe Copt Jluctba ae 
<OYCTOHUMBEIe: BocripHuMunBble K paky: 
,arioula 86,0 69,8 HappbimuaHHH 90,9 77,6 
.apHea 80,0 69,2 BowtbTMaH 83,0 77,6 
Base — 67,5 
3pYIeHHA reTepoayKCHHa OTJIHYaIMCh JIMCTbA U OYTOHHI; OTHOCHTCJIbBHO CJIla- 


paspymanu MYK cre61u, KopHu HM MAKOTD KTyOHeM KapTopelsa. 

B cnelMaslbubIX ONbITaX HAMM UCMbITbIBAACb CMOCOOHOCTh K Pa3pYLIeHHI0 
epoayKCHHa TKaHelH PaKOBbIX HapOCTOB KapToOdesa, BOSHHKAIOWHX Y pacTe- 
M BOCIPHHMYHBbIX K paKy COPTOB Mpu Mopaxkenuu ux rpu6om Synchytrium 
obioticum. I]pu aHanu3supoBaHuu HapocToB B mpoOy Opamucb OTJebHO 
wdepuyecKkad UX YaCTb, BKMOUAIONad MHTCHCHBHO pacTyllMe MepHcTeMa- 
ecKHe TKaHH, H BHYTPCHHAA 4aCTb, BKIOUAaIONaA B OCHOBHOM llapeHXHM- 
i@ TKaHH MW MpoBosAmMe nyTH. PesybTaTb! KOMOPHMeTPHYeECKOrO ONpekeeHUA 
a3aJIM OMHAKOBYIO CTeNe€Hb HCUC3HOBeCHHA TeTepoayKCHHa M3 HaCTOeB Kak 
MepupepHuecKHMH MepucTeMaTH4ecKUMH TKAaHAMM (paspyuieHue 62,6%), 

M C BHYTPCHHHMH TKaHAMH Hapocta (62,1%). 

BecbMa JIOOOMBITHYIO KapTHHY MbI OOHapyXHIN B Mpowecce xpomarorpadu- 
KOTO HCCIeEXOBaHHs HaCTOeB pacTBOpOB reTepoayKcHHa C TKAHAMM pa3vJiH4- 
X OpraHoB. 

B I cepuu xpomarorpaduyeckux ombiroB, mpoBoqMBWuxca B 1957 r., ucibiTye- 
(@ TKAHH HaCTauBaJIMCb C Oomee KOHUCHTPUpoOBaHHbIMu pactBopamM~ HUYK 
1%). OqHaKo yxe TOra ObIIO OTMeNeHO, YTO TKAHH WBETKOB, MOAB, JIH- 
DCB, KIIYOHeH, cTeOleH, KOPHeBbIX IIeeK, KOPHeH, a TaK%Ke POCTKOB H PaKkO- 
X HapoOcToB 3ameTHO pa3pymamn MYK. Ilomyuenupie xpoMaTorpaMMbl 0Ka- 
IM pu 9TOM, 4YTO HavOoee HHTCHCHBHO paspyuieHve TrerepoayKcuHa Mpo- 
JMO pH HacTavBaHHu e©o pacTBOpOB C MepHCTeMaTHYeCKUMH TKAHAMH Bep- 
IMeYHBIX 30H POCTKOB H Mepudepuyeckol yacTH pakoBbIxX HapocToB. Ha xpo- 
TOrpaMMaX HacTOeB STUX TKaHeH yxKe uepe3s | yac HaOmMOMalocb peskoe 
HbIUeCHHe KOHILGHTpalluud rerepoayKcuHa, a uepes 17 4yacoB — noJIHoOe ero 
yesHopeHue. IIpH 3TOM OMHOBPeMeHHO C OCMaOeHHeM NATHA reTepoayKCHHa 
Hapy2KUBaJlOCb HOBO MATHO HHAOAMpousBogHOoro cc R; 0,63 (Taos. Sore 
MeHee HHTCHCHBHO, HOBO€ MATHO MOABMAJIOCb TAKKE Ha XPOMATOrpaMMaX IIPH 
CIENOBaHWH HaCTOeB pacTBOPOB reTepOayKCHHa C TKAHAMH JIMCTbEB M KO*KYPbl 
yOueit. TKaHu Ke MAKOTH KsTyOHeH, cTeOIeH, KOPHeBbIX IleeK H BHYTPCHHeH 
CTH paKOBbIX HapOCTOB He BBI3bIBaJIM MOABJICEHHA HOBOTO NATHA. 


* Ha KOHTPOMbHBIX XpOMaTOrpaMMax HacTOeB STHX Ke TKaHe C COOTBETCTBYIOMMMU,KOMH- 
TBAMM AUCTHIMpOBaHHOM BOJbI STO NATHO OTCYTCTBOBAJO. 
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| 
Ta6aunua 3 


Xapaktepuctuka MATeH, MomyyaeMblIX Ha XpOMaTOrpaMMax HacTOeB TKaHeH poctKo 
PaKOBbIX HapOCcTOB, JIMCTbeB M KOM*KYpbl KyOHeH c pacTBopaMHM reTepoayKcuHa 


Oxpacka DATHAa 


a) 
Bana NATHA peakTuB CaJIbKOBCKOrO | ABA 
Ucxogupiit pacrsop UYK 0,79 MavmHoBo-po30BaA @Muoueropad ~ 
Pacrsop HYK nocse HactanuBaHHA ero i 
¢ TKAHbIO 
Ocratok WYK 0,79 | MaauHopo-po3soBpagZ @voueToRan 
Hosoe HHOUNpousBosHOe 0,63 MasuHOBO-po3s0Bad Posopax 


B nocueqyrouux onpirax (1958 r.) mpH McHOb3OBaHHH MeTOa XpOMaTOrp: 
(pu Ha OyMare MapadJIeIbHO C KOJIMUCCTBEHHbIMH KOJIOPHMETPHUCCKHMH OTIP; 
eCHMAMH CTeIeHH paspyWieHHA PeTepoaykCHHa NOATBEpAMIMCh Hall MWepBh 
Ha6mogeHun. IIpH HacranBaHHH MHTCHCHBHO paCTYUMX TKaHeH BepxXyleK Pp 
CTKOB H lepHdepwyecKolt 30HbI pakOBEIX HapocToB c 0,02% pacrBsopamu HUY 
OTMeyasOCb Hapsayy c ocila 


JIeHHeM reTepoayKcuHa OBICTp 
KoumuecTBo HHOMPOH3BOAHBIX, OOHApy2XKeHHbIX o6pa30BaHne OTUeCTIIMBOTO 8 
KOJIOPHMETPHYeCCKHM ME€TOJOM B pasJIMUHbIX 30HAaX 
XPOMATOrpaMMH acTOeB pacTBOpa reTepoayKcuHa Boro IATHA. 
C TKaHAMH PaKOBbIX HapOcToB Janne KOJIMYECTBEHHO, 
KOJIODHMETPHYeCCKOTO aHaJl ui 


Ry uenpit. | UVK, 3JI0OaATOB U3 pa3sJIMUHbIX 3) 


Ta6auna 4 


Bapuaut wr’ 

sont XpOMaTOrpaMM HacTOeB nM 

WeHbI B TAO. 4. 
Ucxogupii pacrsop YK 0,79 0,260 Y cTaHOBJICHHeE TIpHpOLbI i 
Raeybop) HAUS nee fet Bacmaysas BOrO MATHa MpeycraBuser, | 
BIO oo 
Oeoenok 0,79 | 0,050 Halll BMA, SHaUMTeNDHBIH H 
Hopoe HHAoumMpousBoqHOe 0,63 0.059 Tepec. B auTepaType uMeloT, 
NOMbITKH BbIACHECHHA ITIPUpo, 
* B MMsMrpamMMax Ha rpaMM TKaHM B HacToe, MpOAYKTOB, OOpasy10UlUxcA: 


pesybTaTe pa3spywieHua Te’ 
poayKcHHa IIpH WHKYyOMpOBaHHH ero c (bepMeHTHbIMH TIpenapatamn’ (15-4 
OHakO BONpOC 9STOT MPOLONKAeT OCTABATbCA HeBbIACHECHHBIM. 

IIpeqBapuTebHOe BbIepKUBAaHHe H3MEJIbYCHHOH TKaHH (POCTKH, PaKOB 
HapOcTH, KOKypa KTyOHeH) mpu Temnepatype 100° B Treuenne 10 MuH. 3aMme1 
3aepxKUBaJIO WIM COBCeEM IIpeOTBPalilaso paspylueHHe HM MpeBpallleHne rene 
ayKCHHa IIpH JasibHeHWIeM HaCTaMBaHHH €FO paCTBOPOB C TKaHAMH. 

PactBop AuSTHIHTHOKapOaMaTa HaTpuA pH mpHOaBseHUM ero K HaCcTO 
reTepOaykcHHa C TKaHAMM POCTKOB B KOHeHTpanun 1/130 M He 3aqepxKuE 
paspylmenua u mpeppamenua MYK, B Konmentpannun x*xe 1/30 M HecKouE 
noLaBA O6a mpouecca. IIpeyBapuTeibHaa OOpaborKa TKaHH pocTKoB 0,001 
PaCTBOPOM a3OTHOKUCOH PTYTH MpeAoTBpalilala paspylWieHve M MpeBpalllek 
reTepoaykKcHHa IIpH aIbHeHWIeM HaCTaMBaHHU ero pacTBOpOB c OOpaboTaHt 
TKaHbIO. TlomyyeHHbie aHHble KOJOpHMeTpHYecKOrO HM XpomMaTorpaduyeck 
MCCJl€OBaHHA TOBOPAT, TAKUM OOPasoM, O TOM, YTO Ip HacCTaMBaHUH rerepoa’ 
cCHHa C TKaHAMH KapTodea mpomecc paspymienua MYK moxer uyTu m0-p 
HOMY—C OOpas0BaHHeM HOBOFO HHOMMPOUSBOAHOFO MIM 6e3 ero NOABIEH: 
OObINHOe Ke KOJOPHMeETPHpOBaHMe HacTOeB CyMMUpyeT pe3yJIbTATHI, HO! 
paculeHaeT 06a STH Mpomecca, XOX HM COOTHOIIEHHe KOTOPBIX can 
XapakTepa MH BO3pacTa TKaHH. 

Ham npeyctaBasetca, UTO MPH W3yYeHHH CMOCOGHOCTH OTCIbHBIX TKal 
pacTeHHH paspymaTb rerepoayKCHH culeqyeT KOJOPHMeTpuYeCcKHe ONpememer 
OOAZATEIbHO COMpOBOXKLaTb XpOMaTOrpapwyecKMMU aHaIH3aMU WIM Ke Ki 
OHHHpOBaTb O6a meTOra. 

Hac saMuTepecoBadl BOMpOC, OKa3bIBaeT JIM HOBOe HHAOMMPONSBOAHOe C¢ 
MyJIMpylomee pocT WeHcTBve, NOLOOHO UcxXOHOMYy TeTepoayKcnHy. Bow o 


eH ONbIT, B KOTOPOM OIpeeJIAJICA NPHpOCT OTPe38kOB KOJICONTHIeH OBCAa 
(DCJIE TpeObiBaHHna B 3J1KOaTaX H3 30H XPOMAaTOrpaMM HaCTOEB, COOTBETCTBYI0- 
X MECTOTOJIOZKCHHIO HCXOAHOTO reTepOaykKcuHa HW HOBOTO HHAOJIMPOW3BOAHOrO. 
faK WOKa38aJIH Pe3YyJIbTaTbI OIIbITAa 


a6. 5), HOBoe HHJOMMIpOUsBor- te Oras 
pe cTHMyHpoBaso Tpupocr orpes- ue S9710aTOB WS PasJIMYHBIX 30H Xpoma- 
3 M HacTOeB TKaHei paKoBbIX HapocToB 
i ee ICA ce 0,02%  pactsopom WYK xa_ mpupocr 
| B cpBere IIpHBeJeCHHbIX JaHHbIx OTPe8KOB KOJIeONTH el OBCa 


yOKHO IpeAnoaratb, uTO pasmMune 
IP3yJIbTATOB, MOJYYCHHBIX PasHbIMH R; wenun.| Hpapoer 
}BTOPaMH OTHOCHTEJIbHO CocobHocTH PORTON B0HbI wo * 

q 


JOMONLIX HW CTapblX TKaHeH paspy- 


Wath YK, o6pacuaerca Tem, uTo Pactnop HYK 
; me : B jocae Ha- 
padorax (°,**) aBTopbl Nmomb30Ba CTavBaHMsA ero Cc 1Ka- 


UCb ME€TOJIOM KOeONTHeH OBCA, B HbIO 


BpeMA KaK B= uUccyeqOBaHHAX Octarox HYK 0,79 42,60: 
f B10) ObWwIM UCHONb30BaH KOJIOPH- Hosoe nHfOsMponsBoyHoe 0,79 3,76: 
i Bona 0,63 3,8 


f€TPHYCCKHH MeTOI. 
Kak MOKa3aJl AX WpOBeAeCHHbIX IIpumMeuaunue. Ha xpomatorpammpl 
| p Pp 

(aMH OMbITOB, BbITAKKU M3 OTMeNb- HakoOcusocb no 0,8 Ma Hactox umM uCXO,HOrO 


I & _ pactsopa MUYK. Oamoayna npopogzunach 4 mat 
BIX TKAHCH KapToeaA TaKKe OGwa AUCTHJIJIMPOBaHHOK BOI pH Temmepatype 60° 


}alOT CMOCOOHOCTHIO paspylllaTb Te-  y reyenue 3 vac, Orpesku KomeontHael oBca 
epoOayKCHH, OJHaKO STOT ITIpolecc pasmepom 3 MM nNomemjamucb B 6roKcEI c 1 Ma 
IpoTeKaeT CO 3HauHTeJIbHO MeCHbIUeH MCIIbIT YEMOrO ourOaTa. IIpupocr M3MepszJIcA NOX 
*KOPOCTbIO, 4eEM TIpH HacTaNBaHHy His cern aR TON: Co BERT OREM, ORY ii 
> ?TKaHaAMH. IIpu cpaBHeHHM BOJHBIX, 

MIMPTOBBIX HW S*PHPHbIX BbITAKEK U3 
OCTKOB, JIMCTbeB, KIyOHEH (B CaTy4ae 
MMpta HW 9pupa pacTBOpuTedb BbIIa- 
WBaJICH, H OCTATOK MepeBOMICA B BOY U3 pacueTa 3 MJ BOI Ha | © cHIpoH 
(KaHH) OKa3aJl0Cb, 4TO paspylilalolluH TrerepoaykKcHH qbakTop yulle Bcero. 
13BJIeKaeTC A BORON. 

TlonyueHHble HaMH JaHHbIe TOBOPAT, TAKUM OOpPasOM, O HaMMYHH B TKAHAX 
<apTomela cbakTopa, M0-BuyquMOMy (bepMeHTHOH Mpupogy!, OOaaroulero cmo- 
OOHOCTbIO HE TOJIbKO Ppa3pyUiaTb MHOJIbHOe KOJIbILO reTepoaykKcHHa, HO HU 
IpeBpalllaTb eFO B HOBOe HHAOMMpousBo_Hoe. II]pu stom HaHOoulee BIPAaKeHHOH 
‘IOCOOHOCTHIO MIpeBpalllaTh TeTepoayKCHH OONaaloT MOJIOAbIe, pacryuive TKAaHH 
‘apTOeIA, YTO CBUJETeIbCTBYeT, BEPOATHO, O Oomee HHTeCHCHBHOM OOMeHe 
TUMYJIMPYIOUMX pOcT BeulecTB H Ooee HHTCHCHBHOH WeToKcnKaun (**) ux 
i30bITKa (JIM Uy2KeEPOJHbIX KOMIIOHEHTOB) B 9THX TKAHAX. 


* Cymmapyo guia 10 oTpe3KoB KoseonTu- 
eH 3a 1 cyTKn. 


CraHuua mo paky KapTodes Tlocrynuuo 
Bcecoto3Horo MHCTHTYTa 3alllHTbI pacTeHHlt 2 IX 1958 


WAMTHPOBAHHAA JIMTEPATYPA 
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Pag, A. W. Galst on, Plant Piivstoluss c0snwos e220 (L059). ee De Wile IR Baye 
.V. Thimann, Arch. Biochem. and Biophys., 64, 1, 193 (1956). 7’ R. E. SHunitez 
lant Physiol., 32, 1, 31 (1957). 18 10. B. PaxutTun. Yen. cosp. Guon., 36, B. 3,289 
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B. M. FYCEB u B. K. WITETMAH 


TIEPBbIE JAHHbIE O FHE3OBAHHM WHAWHMCKOrO BAJIOBAHA 
B MPEWEJIAX CCCP 


(IIpedcmaeneno axademuxom E. H. [laeaoecxum 6 II 1959) 


Jlo weqaBHero BpeMeHH CUNTAIOCb HECOMHCHHBIM, YTO B Oe3JIeECHbIX 4aCT 
Tipeqkapkasba, Kapkasa uw SaKkaBka3bx FHe3MMTCA COKOWI-Gal06aH (Falco cherrus 
Gray), IMpokO pacmpocTpaHeHHbIi B 30He cTenM HM secocrenu EsponelicKo 
sgactu CCCP, 8 }Oxunoli Cu6upu, Kasaxcrane u Cpequei Asuu, a Take B Ma) 
sou A3uv. Bupouem, 6ano6aHp! u3 Mano A3suu, xpaHMBIMeca B pa3JIMUHbly 
My3exx, ObIIM OGbITbI BHe BPeMeCHH FHeE3AOBOTO MepHosa, TaK YTO MOFJIM OBIT: 
He MecTHBIMH. JIuuIb B 1933 r. B patone AHKapbl Obl WOObIT M3 rHe3fa UTE 
Hel, M€CTHOFO COKOJIa, KOTOPbIM comep2xKavIcA B 300MapKe H, KOrya NepesHHA 
B Hapa, B3pOcmOw MTHUbI, Obl ONpeweseH KaK CpeAH3CMHOMOPCKHH Gal00ak 
(Falco biarmicus feldeggi Schleg.), o6macTb pacnpocrpaHeHuaA KOTOPOrO OxBa' 
TbIBaeT MosyocrpoBay IOxHOH Esponbt u Cepepxyto Adpnxy. Ilocie storo Ka! 
3aJl0Cb HaHOosee BEPOATHbIM, UTO HMCHHO 9TOT BUA THe3squTcA BE Manon A3up 
BOOOULE, H BOSHHKAaJI JIMMIb BOMpOC O BOCTOUHOH rpaHulle ero apeavia. 

21 VII 1946 r. TI. Il. Tam6apau yo6pi 61u3 Epepana mosogoro coKxoua 
KOTOPHI Obl BnocmecTBHH ompefeneH I. I]. JLemenrbespim, Kak F. biarmicus 
feldeggi. Sra Haxonka 3acTaBuua J[emMeHTbeBa OTHECTHCb KPUTHUECKH K CTAapBbIN 
JIaHHbIM O TrHe3qOBaHHN Ha KaBka3e OObIKHOBeHHOrO Oano06aHa. OKa3asiocb, 4TC 
Bce XpaHalltveca B My3exAx OalOOaHbl C KaBKa3a Ob WOObITHI BO BHETHE3OBOE 
Bppema, HT. II. Jlemenrbes (') npwies K 3aKJIOUeHHIO, UTO KPYMHbIle COKOVIbI aH! 
HOH rpynmbl Boome He rHe3sAATCA Ha KaBKkase. 

C 1952 r. yyacrHuku skcneqnuMh Hayuno-uccegqoBaTebcKOrO MpOTHBO- 
uyMHOrO HHcTHTyTa KaBka3a H SakaBKa3bA HeOAHOKPaTHO HaOsIOJamM Oaso- 
O6aHOB B CTeMHbIX Mpesropbax Kaskas3a (J[arecranckaa ACCP), ruiapubim o6pa: 
30M B paloue cpeyHero TeueHia p. Cyslak. Co3jlaBanocb BoevaTJICHHe, uTO FE 
9THX MecTax OamoOaHbl AepxatTca nocrosHHO. B 1957 r. B. M. Tycessim 6piay 
JOObITHI [BA 9K3CMIIAPa, H3 HAX OAM C THe3a, B KOTOPOM HaxOMuch 4 AK: 
wa. O6a coKoula HW KJlaKa Mepeyanbl B SoonormueckuH uHcTuTyT AH CCCP. 

IIpu OnmxKaliuiem ocMOTpe OKa3aslOCcb, 4YTO 06a SK3EMMIAPa pesKO OTJIE- 
YalOTCA OT OObIKHOBCHHBIX Oa0OaHOB: OHM TeMHee HW MeIbye ux. O6a dK3eMIIZ- 
pa — CaMKH Cc IMHO Kpblla 350 u 362 mM, Torga Kak y caMoK F. cherrug 
JWIMHA Kpblla KOJIeOeTCA Mexy 398 u 413 mm. H3pecruo, uTo y pa3HbIx BuO! 
Oam06aHOB 3aMeTHO KOJIeOJIeTCA OTHOCHTeIbHaA JIMHa MaJblleB HOT, 4YTO xa 
paktTepu3yer UX ajlaliTalluio K Pa3/IMUHbIM COcoOaM OXOTHI Ha PasHylo JO6buMy 
Jlana oObIkHOBeHHOrO Oan00aHa OTMMYAeTCH KOPOTKHMH MaJIbllaMu, mpuyen 
BHYTPeHHHH HW HapyXHbI NpakTHYeCKH OAMHAKOBOH JWIMHbI. Y jlarecraHcKHy 
COKOJIOB HapyKHbIi Maviell 3aMeTHO JJIMHHeEe BHYTPeHHEFO, TaK UTO COOTHOILe 
Hue Mey HAMH cocTaBuaeT y OO0HX 1,133 K 1. Takoe cooTHoueHue (B cpex 
Hem 1,14 k 1) MbI HaxoQMM y cpeqH3eMHOMOPCKOrO MH HHLMlicKoro 6ano0b6aHOB 
mpHuem 00a Bua MewIbue OObIKHOBeHHOTO Oasl0OaHa UM MMeIOT LIMHY KPblla Kal 
y MarecTaHCKux 9K3eMIIApOB. OHakO STH BUAbI pasiMyaloTcA Mex*Ky co6o! 
MO OTHOCHTeIbHOM JJIMHE XBOCTA, XAPAaKTepPN3yloUleli UX Pa3HyIO cTeMeHb MpH 
CNOCOGJIEHHOCTH K CTPeCMUTEJIbDHOMY IIMKHPOBaHHlO: y cpequsemHomopcKoro 6a 
jloOaHa XBOCT KOpoye, 4eM y OObIKHOBEHHOTO MU UHAMiicKoro. JlanHble Mopdouio 
THYeCKHe PasJIMYHA MOXKHO MpeACTAaBUTh B BAe MHWeKCa AIMHAa CpemHero Mask 
ma (6e3 Kors) : JiMHa xBocta. Y oGoux farecraHcKHX COKOJIOB 3TOT HHAeK 
cocraBuseT 0,244. OH BxOLNT B Mpesebl MHAeKCa OOMIKHOBEHHOTO HM MHAMiicKOor 
6anodaHos (0,246—0,200 u 0,258—0,209), mMexay Tem kak y cpelu3emHo 
MopcKoro OaloOaHa On cocTaBlseT 0,273—0,260. Takum o6pa30m, nO BHeIL 
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(M MOpOJIOrM4eCKHM MPH3HAKaM JarecTaHCKHe COKOJILI NOJKHbI ObITb ompe- 
I€HbI KaK HHMHCKHe OalO0OaHbl, TeM Govlee, UTO Pa3MepbI Hx TOKE NOAXOLAT 
H9TOMY Buy (y camox F. jugger Gray quuna Kpbiia 351—375 mM). . 
| Ilo oxpacke onepenua 06a JarecTraHckux 9K3eMIIApa CXOMHbI MEX y Coboli. 
|PPXHAA CTOPOHA OMHOMBeTHO-OypanA C y3KHMH H MaJIO 3aMeTHbIMH pblxKeBaTHI- 
H KaeMKaMH mepbes. Cpequve pyiepble — O2HOWBeTHbIe, mpouve —c JOo- 
(pIbHO Y3KUMH CBeTJIbIMH MOMepeuHbIMH MIATHAaMM Ha BHYTPeHHHX, a UaCcTbIO 
BHEIWWHUX OMMaxalax. Popo — ofHoUBeTHO-Geecoe, B OCTAaJIbHOM HWKHSAA 
Jopoua C UWMpoKuMH TeEMHO-OYPbIMH IIPOAOJIbHbIMM IATHAMH, 6OKa B OCHOBHOM 
mMHbIe. Horn y OO0MX 9K3eMMIAPOB GeqHO-romyOoBarTle. 
| YkasaHHble OCOOCHHOCTH OKPaCKH TOKe XapakTepu3ylOT JlarecTaHCKHe 9K- 
PMILIAPbI, KaK F. jugger. B pe3yprate cpaBHenua c MaTepwasiamu 3ooun0rn- 
i 


ckoro uucturyta AH CCCP moxuo ckasaTb, uTO O6e CaMKM He crappie, HO 
AXOJATCH HW HE B Me€PpBOM Hapsye, HH3 KOTOPOTO ObIBaeT MOUTH OJHOLMBeTHO- 
MHO-OypbIM. Y cTapblx CaMOK, HaOOOPOT, HH3 CBeTVIee, BeCb 306 MOUTH OLHO- 
perHo-Cemtbti, IATHa Ha FpyH U OprouiKe Ooyiee MeIKHe, IPHHAMaloulMe Yacru4- 
yO OBaJIbHy!0 WIM OKPyraylo dopmy, HorM x*KeTHIe. TakuM OOpasom, Halu 
K3EMILIAPbI MpeCTaBJIAIOTCA CaMKaMH B NepeXOQHOM BO3pacTe, OUeHb CXOJ- 
ibIMH C JBYMA SK3eMMIaApamu F. jugger mpuMepHo 2—38-neTHero BospacTa H3 
jommekuuu SMH. CpequsemHomopckve Gas06aHbl XOpOMIO OTMUUMbI OT Hallux 
KZ€MILIAPOB HaJIM4HeM CBeTIOrO MoMepeyHoro pHCyHKa CBepxy H Oovlee Med- 
MM, UaACTHUHO NOMepeyHbIM PHCYHKOM CHH3Yy. OObIKHOBeHHbIe GamOOaHbl CBepxy 
jojlee PbbKHe, C WIMPOKMMH CBeTJIBIMH KaCMKAMH TepbeB; PysJleBble — C OKPyr- 
‘IMM HWJIH OOOOBHAHbIMM CBeTJIBIMH MATHAMH, HMEIOWLMMHCA B KaKOM-TO YHCJIe 
Ha cpeylHew mape. 

_ UWirax, go6pirpie B Jlarecrancxoh ACCP 6ao6anbi, BHe BCAKOrO COMHEHHS, 
iTHOcATA K F. jugger Gray, uHauuickomy OasoOaHy, Ha3biIBaemoMy B Munn 
arrapomM. HaxoykKa caMKW Ha rHe3ye C KJlaqKOH ABJAeTCH IPAMbIM JOKa3a- 
€IbCTBOM FHe3{OBaHHA 3TOrO Bua B cTemax BocTrouHOoro IIpenKaBKa3ba. Tak 
‘aK Ppa3Hble BHAbI Gallo6aHOB B CBOHX apeasiax reorpacbwyeckuW BuKapHupyir, 
O HW OCTaJIbHble HaOMIOLeHHA 9KCHeguLMM I[poruBouyMHOrO HHCTUTYTA, MpoBe- 
@HHbIe B 3TOM Kpae Ha THeE3JOBaHHeM Oal0OaHOB, JOJKHbI ObITb OTHECEHDI 
 JIAHHOMY BUY, 43 4erO MOXKHO CLeaTb BLIBOL, YTO F. jugger rHe3quTCA B BOC- 
ouHoM IIpeqkaBKa3be NOCTOAHHO HM He MOMKeT ObITb Ha3BaH OCOOeHHO peAKUM. 

@MakT rHe3sJOBaHHA HHAMUCKOTO Oao6aHa B mpesesax CCCP, ga euse B IIpen- 
ABKa3be, ABJIAETCA COBCEM HeOXKUMAaHHbIM. OTOT COKOWI CUMTAaeTCA XapakTepHO 
Tuueh Mugquu, ua socrok — 20 Bupmbl, wa 3anaq — fo BewyyKuctana. 
3 «[Iruuax Cosetcxoro Coro3a» (') 3anaqHaa rpaHula pacipocTpaHeHua 3TOrO 
wjja Hameyena B IlakuctaHe, mpumepHo y Keperrsi. M3 Adrauuctana u Upana 
BeeHUH O06 2TOM COKOIe He uMeeTCH. OHako Ba 9K3eMMVIApa F. jugger, 
o6birbie B Cpequeti Asuu (Q subad., 26 IV 1878 r., Unnas, Pycos, Q ad. 
4 IV 1946 r., p. Uaaru, lO. TypkmMenua, CnanrenOepr) u paclleHuBaBlineca 
aK 3QJICTHbIe, 3aCTaBJIAJIM MpesnolaraTb O He OYeHb JaJIeKOM FrHe3f{OBaHHU 
TOrO Bua oT rpaHum CCCP *. Hpine ycraHoBseHa ceBepo-3anafHad rpaHulla 
He30BOH O6acTH 9TOFO Bua, IPHTOM Ha PpOMaHOM paccTOAHHH OT OMKal- 
IMX PaHee H3BeCTHbIX MeCT eFO FHe3JOBaHHA (3THM HariATHO MOKasbIBaeTCA 
[OPa3HTeMbHO Masa ucceLOBaHHOcTb cpayHb! Tlepeguei Asun). 

B autTepatype BooOule HMeeTCA OUCH MAJIO JaHHBIX O THE3TOBaHHH KaKHXx- 
m6o KpynHBIx coKouoB B Ilepequelt Asuu. P. Ilapu (°) ompezenun monopylo 
amxy oT 30 VIII 1886 r. c ocrpopa ao (Ilepcugzckuit 3a.) Kak cpequsemMHO- 
(opeKoro Gao6ana. Taficxepcr (°,”) mpuBoguT Ana Upaka amuib 3uMytoulHx 
ObIKHOBeHHEIX Gano6aHos. H. A. 3apyaupiit (*,4) 206bIBan B BocrouHoM Mpaue 
OJIbKO OObIKHOBCHHbIX Oal06aHOB BO BHerHe3sqOBoe BpeMA; Ha THE3LOBbe OH 


* Tperuit 9k3emnasap, camka, Opi qo6nit 21 V 1955 r. A. K. PycTaMoBbIM ToxKe B JOx Holt 
ypkmeuuu. B TallikeHTcKoM 30omapKe B 9TOM 2Ke Foxy cofepKaJicA MOJOZOH SK3eMMAp, MOH: 
aHHbIM B OKpecTHOcTAX ropoya. Ha ocHoBpaHHH STHX AaHHEIX, T. I]. Dementes u A. K. Pycrta- 
op (2) chenaH MpeAMoNOKeHHe O BO3MOXKHOM THE3OBaHHH uHMicKoro 6anoOaHa B Mpesetax 
peguei Asnu. 
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Buel KPYNHbIX COKOIOB, HO He CMOr TOObITb HU OHOTO. y Apyrux nyTeme 
BCHHHKOB 10 crpaHam IlepeyHeli As MbI HHKaKMX OPMTHHaJIbHBIX JaHHl 
O KPYNHBIX COKOIaxX He HaxOJUM. = 

Cuejyer OTMeTHTb, YTO HW ONOMOrHA HHAMHCKOrO OamobaHa JO CHY, Mop 1/103 
usyyena. Tlostomy na6moyenus, cyenanupie B Jlarecranckoit ACCP, mpencrai 
JIAIOT ONpeMeeHHbIM uHTepec. Oda AOObITHIX 9K3EMIIApAa (oT 141V u 3 \ 
UMeIOT H3HOWeHHOe OnepeHue. JI ub NepbA 3aTblIKa M 3alleHKa UaCTbIO yx 
CMeHEHEI, UaCTbIO elle mospactraioT. Y sToro Bua CMeHa Mepa HayHHaeTcA O 
HOCHT@JIbHO paHo. 

Tuesgurca siarrap B W3y4eHHOM HaMu palone Ha Jepepbax. Bce 4 rue3z 
OblIH OOHAPYy2KeHHI B Tyrae, Ha BbICOTe OT 9 Jo 22 M, HU, NO-BUAMMOMy, He ObIU 
MOCTPOCHbI CAMHMH COKOJIaMH, a paHee IIpHHaexaM BOPOHaM HJM rpayal 
OHO U3 THesy Waxke HaxONsOCb cpequ KOJOHMH rpayeH. CpoKH pa3MHOKeHy 
sToro coKOa, moO HaOmogeHuamM IIpoTHBouyMHOH SKCHeAMUMH, CieLyIouy 
18 III npuumocb Ha6mogaTb Opaunble urpbl napbl coxonoB; 15 IV Hanyer 
rHe3q0 c 3 siitamu, B KoTopom 16 IV mosBuuiocb ueTBepToe AHUO; 10 V BbIKJIK 
HYyJICA MepBbIli mreneu, 14 V —-nocmeqHHH; B KOHIe Maa BbIpOc BTOpON myxt 
Bol Hapad, a K 10 VI mepba nmogpocim ye HaCTOMbKO, UTO MOUTH NOMHOCTB 
3aKpbluin myx. HaOmogenua Haq ApyruMu rHe3qaMuM JaiM NpHMepHoO Te # 
pe3yJIbTaTbl: B CepequHe anpedaA ObIIM HeHACHKeHHbIe WIM ClaOO HaCH2KeHHb 
alilla, BO BTOPpOH MOMOBUHe Mad NTeHIbI B NepBOM IyXOBOM Hapsie; BTOpOH Mm 
XOBOH Hapa MOABJIAJICA B CaMOM KOHI[e Mad WIM B MepBbIX 4YHCaxX UIOHS 
B HepBol Hefete 2TOTO MeCHlla HaUHHaIH pacilyCcKaTbCaA NOKPOBHble MepbaA. | 

Hacuxupalome COKOMbI CHeM Kpenko Ha stax. MoxHo 6blm0 He TOMBE 
UpOHTH MO THe3{OM, HO M HauaTb 3a/le3aTb Ha JepeBo, Ha KOTOPOM ObWIO pal 
MOJOKeHO THe3O, He BCMYrHyB HacwxKuBalomylo ntuny. M trombKo mpu mpi 
6WKeHUN YeOBeKa Ha 2—3 M K THe3qy HaCWKMBalolad NTMIa cieTama, | 
M10 MHHOBCHHM OMaCHOCTH BO3BPalllaslacb OY€Hb CKOPO, OCTaBUB THe3qO He 6¢ 
gee uem Ha 10—15 mun. B Kou0HMM rpavel, B KOTOPOH HaxOLuOCb OHO ¥ 
rHe3_ Jlarrapa, HeOMHOKpaTHO MpoOu3BOAHIICA COTPyAHWKaMM 9KCMeAMLMU O07 
CTpel rpaue Jian uccueqoBaHuH. HecmotTpxA Ha 93TO, COKOJ He TOMbKO He AIC 
KHHyJI CcBoero rHe3ya, HO ake He CileTasl C Hero, KOra BbICTpesbI MpOMsBC 
J[UJIMCb B OJIMKallemM CoceycTBe, He Oolee Kak B DO M OT rHe3ya. t 

IIuranue wHyuiickux 6a06aHOB ObINO H3y¥eHO JOBObHO MOMHO — myTel 
HeMOCpeACTBEHHbIX HaGJIOCHHH B NOJe, BCKPbITHA TOOKITHIX NTMI, UH M3yyeHH: 
MOBaOK HW OCTATKOB MMOH MOA rHesqamu. Oxa3asocb, uTO COKOJIbI MHTAaIOTC 
B OJHHAKOBOH CTeNeHH MJICKOMHTAalOuluMu MW oTHuiamMu. M3 maekonuratouyl! 
OHH Yallle BCero JOObIBAIH MaJIbIX CYCJIMKOB, HO JIOBHJIM TakK%Ke BOAAHBIX KPbIt 
MHOra MeJIKUX 3auaT M Jake ruraHTcKoro cienbiua (Spalax giganteus Nel 
ring). Uucio0 BHOB AoOnIBaeMbIX COKOJIaMH MITHIL OYeHb BemHKO. Muore oF 
AoOvIBaloT Tpayet, PaslOK, COpOK, CH8OBOPOHOK, TOpJIM, HO Hapsay c Huma sé 
BAT H BCHKy!O MeJIOUb, KAaK, HallpHMep, KOHbKOB, TpxAcory30K, Bopooses. B of 
mleM B OCTATKaX MMTaHHA OMpefemeno 24 Bua THU. OcTaTKoB mpecmbiKal 
IMHXCA He HalieHO, HO B 300y uM KemyAKe CaMKM Jarrapa, Wo6prrow 3 V, o6He 


PyXeHbI OCTaTKM *KesTony3suKka (Ophisaurus apodus Pall.). : 


MuctutyT 6uonormM BoxoxpaHuanu, Akagemuu HayK CCCP Tloctynuso 


Hay 4Ho-HccleqOBaTeIbCKHM MpOTHBOUYMHBIi 30.1 1953 


uucTuTyT Kapka3a u SakaBKa3ba 
r. Crappoloub 


UMTMPOBAHHASA JIMUTEPATYPA 


r. 1. Temeutbes, Iruyp Cosercxoro Cosa, 1, JHepype xumupie nT, M; 
*T. . Hementbes, A. K. Pyctamos, 3o0om0r. xypH., 36, Ne 5 (1957, 

H. A.S3apyaAupk, San. umn. Akay. nay, VIII cep., Ous.-mar. org., 10, Ne 1 (1900 
a 


} 


: PyAuHbIH, Gan. umn. Pyccx. reorpauy. o6ut. no o6ueli reorpaduu, 36, Nd’ 
(1903). *° E. Hartert, F.Steinbacher, Erganzungsband zu Hartert, Die V, 
gel der paldarktischen Fauna, H. 7, 1938. °®R.B. Shar pe, Ibis, VI ser., 3, Ne 1 (189]; 
7B. Stegmann, J. Ornithol., 77, Erganzungsband 11 (1929). ®&C. B. Ticehurs. 
J. Bombay Natur. History Soc., 28, Ne 2 (1924). ®C. B. Ticeh urst, J. Bombe 
Natur. History Soc., 31, Ne 1 (1927). | 
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IKCHEPHMEHTAJIBHAA MOP®O/JIOlH A 


JI. HW. KOPUAK 


HEKOTOPbIE BHOXHMHYECKHE OCOBEHHOCTH 
YEPEMHbIX KOCTEM KPOJIMKOB HW COBAK B CBA3H C WX 
CHOCOBHOCTbIO K PETEHEPALHH 


(ITpedcmaeneno axademuxom JI. A. Op6eau 14 XI 1958) 


| Uccneqopanua TpaBMaTHuecKHxX MOBpexZeHuH uepena y billet, KpbIC, 
DOMMKOB M cOOaK MOKa3aJIM, YTO perenepallMOHHaA CNOCOOHOCTh ux 4epe_»l- 
bx KOCTeH pasiMuna ('~*). BTo BpeMa Kak pH U3bATHM KYyCKa Yepena y Bspoc- 
IX OeJIbIX MbIMIeH, KPbIC H COOaK AepeKT K KOHLY OMbITa OKAa3bIBaeTCA 3aKPbI- 
IM TOJIbKO COC HHUTEIbHOTKaHHOM TJICHKOH, y KPOJIMKOB B OOJIbIIIMHCTBe 
‘yyaeB JlepeKT 3apactaerT KOcTbIO. OTMeyeHa Tak?Ke 3aBMCHMOCTb pereHepallun 
» BO3pacta: B OMbITax Ha MOJIObIX MKHBOTHEIX (WeHATA WO 2—3 mec.) HaGuIO- 

JOCb MOIHOe 3aKpbiTHe JedekTa KOCTbIO. 

B wactosel padote,6bvia nocTaByleHa 3aaua BLIABHTb HeKOTOpbie OnOXH- 
i OCOOeHHOCTH YepenHbIX KOCTeli — pereHepHpylollux UM Heperenepu- 
1OULHX. 

B KauecTBe OObCKTOB ObWIH B3ATHI YepeMHble KOCTH COOaK HM KPOJIMKOB pa3- 
pro Bospacta. M3yuanocb cofepxKanue BOI, OpraHuyecKHxX HM HeOpraHnye- 
‘AX BeLIECTB, KaJiblua. MeceqoBalacb Tak?Ke JIaOWJIbHOCTb CBA3H KaJIbllHA 
OeIKOBO-OpraHHyecKOH OCHOBOM uepenHbIx KocTeH. MoxkHO ObluIO npexnoo- 
HTb, UTO Mp pereHepall\MuH HMeeT MeCTO MepecTpolKa KOCTHOH TKaHH, KOTO- 
aA MOMKET ObITb OXapaKTePH3OBaHa JIETKOCTbIO BbICBOOOXKMEHUA KaJIbIUMA. 
nocwieqHelH MbI Cy{WJIM MO H3MeHeEHHIO COjepKaHHA KaJIbILMA B WeKaJIbILMHH- 
yIOWelH X%KUTKOCTH MoOcse mpeObIBaHHA B He yepenHOH KocTu. Jia WeKkabin- 
ALM ObIJI HCMOJIb30BaH 3-OCHOBHOM JIMMOHHOKUCJILIH AaMMOHHH, MpeMMyLlecTBo 
STOPOTO MO CpaBHeHHIO C KpeMKMMH KHCsI01aMH OGocHOBaHO I[ladayzamem (°). 
PHMeHeHHe aMMOHHHHOM COMM JMMOHHOM KUHCJOTHI NpeAcTaByiaeT OOOH 
aTepec, TaK KaK Mp 9TOM COxpaHsetca ociatasa, MMelOllad OnpesedeHHoe 
layeHve B occnpukanu (°). Umupr (’) ormeuaer, 4TO IPH NpHMeHeHHU Mmpel- 
mKeHHOoro IllaOaqaiiem MekaJIbuMHUpytoulero BellleCTBa B KOCTHOM Mosre 
)POMIO COXPAaHAeTCH 3EPHHCTOCTh, XOPOWO BUAHa CTpyKTypa Apa, HO yKasbl- 
eT, UTO HeEMOCTATKOM ABJIAeTCA MejWJIeHHOCTb ero JekcTBua. B cBa3u c Tem, 
‘O MbI He CTaBHJIH CBOeH 3alayel QOOMTHCA MOMHOM eKaJIbI\uHalMv, a KOH- 
ATHPOBAJIH W3MeHeHHe COsepxKaHuA KaJIbUuA B eKAbUMHUpylOlleH A2KUDKO- 
H Yepe3 OnpemeIeHHOe BPeMA, YKa3aHHbIM HeMOCTaTOK He MelaJ MpOBeeHHIO 
cle JOBaHHi. 

Onepallua m0 U3bATHIO KOCTH MpOBoOyuMAch NOX scpupHbIM HapKo30m. Co6a- 
IM IIpeLBapHTeIbHO BBOLMICA MOpdpu. B3atad KOCTb THaTeJIbHO OUMUaach 
‘ MBIILII, HM KPOBU, 3aT€CM YaCTb KOCTH B3BEINMBaaCb Ha TOPSMOHHbIX BeCcax UM 
Mellalacb B TepMoctaT mpH 70—90° ANA MoBeeHHA MO MOCTOAHHOFO Beca, 
Yee UeFO KOCTH CKUTasacb B MyebHOH mewn. OnpesemAsICA Bec 30/1bI H 0 
ISHUIe MEK Ay BeCOM JO H MOce CKUTAHUA CYAN O KOJIMYECTBE OpraHHyecko- 
)BeulecTBa. Ilocme storo 30a pacTBopsuiacb B 10% TpuxsopyKcycHOH KucoTe 
B 0,5 Mil aToro pacTBopa onpefetauica KanbiMi. pyrad wacTb KOCTH IOMe- 
alacb B IIpOOMpKy C paCTBOpOM JIMMOHHOKHCJIOrO aMMOHMA, KOTOpBHIN 00aB- 
ICA M3 pacueta | MJI Ha KaxKple 90 mr xocTu. KocTb nOogBelIMBaslacbh Ha 
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HUTOUKE TaK, YTOObI OHA OMbIBaaCb CO Bcex cTOpoH. I]po6upka xopollo 3ak 
BaslaCb 1poOKOH H MoMelalacb Ha24 4yaca B TepMOcTaT Mpu 37°. Uepes 24 Ye 
nocwe TUaTeIbHOrO MepeMelIMBaHHA OTONpasocb 0,5 MA pacTBopa uM Onpemeds 
loch cofepxKanve Kasbuua no ne Baappy. Momyyenubie pesyJbTaTbl Mmpe 


CTaBJeHbI B TaN. |. a 
Ta6auna 4) 


b 


; 


OpraHuyeckue HeopranuyeckHe Kanpunti, % 
BellecTBa, % BellecTBa, % 
Bona, 
% B CBex. B Cyx. B CBex. B cyXx. B CBexK,. B CyXx. | 
KOCTH KOCTH KOCTH KOCTH KOCTH KOCTH 
Co6axu 4 
OMOpHOHET 72,35+2,35; 15,7+2 | 56,7+2,2] 11,95+0,35/43,2+2,2 | 61,84+2,8 | 2,274.29 | 520+40, 
35—40 queii (n = 2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2), 
HosopoxyeuHple 63,2+4,7 23,6+078}  58+8 23,2+5,5 | 4547 96+8,5 242+7 | 477+8, 
Gis) (n=8) (n=3) (n=3) (n=8) (n=3) (n=3) (n=8) 
6-MecauHBIE 23,5+1,5 30,4+0,3] 38,5-+0,5] 47,5+0,4 | 61,540,5] 192+0 248+0 |407,5+2 
(n = 2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) (n=2) 
Bsapocapie 12,5+1,4 34,4+0,9] 3941,1] 53,41+1 61441,1 } 220,2+4,3 | 257+3,7 | 413+5, 
n=6 n=6 N= n=6 n=) ti—o n=) f=3 


Kpomuxku } 
Hosopox ,eHHEIe 53,7+5,2 | 22,25+1,4) 48,342,3) 24,05+3,75) 51,7+2,3| 105,7+13,3/227,5+2,5] 442414 


(n=2) (n=2) (n=2) (n=2) (=) (n=2) (n=2) (n=2) 
{—2-mecauuble 46,4+4,4 | 24,974+1,2) 46,7+2,4| 28,64+1,3 | 538,3+2,4) 12748,3 | 237+9,6 | 445,74 
(n=4) (n=4) (n=3) (n=4) (n=8) (n=4) (n=4) (n=4). 
Bspocapie 28,9+2,5 | 36,94+1,5 | 53,24+1,3) 33,94+1,5 | 46,8+1,3] 148+8,3 206+4 43344 
(n=9) (n=9) (n=12) (n=9) (n=12) (n=8) (n=8) (n=8). 


Kak BHHO H3 TaOMMIUbI, COfepKaHve BOA B YEPEMHbIX KOCTAX HOBOPOX 
We@HHBIX KPOJHKOB WM cOOaK OZMHAKOBO. C BO3pacTOM HaOsIOJaeTCH CHY2KeHI 
B ee COfepxKaHHU B KOCTAX TeX MH APYrHX KUBOTHBIX, MpHuemM y cO6ak OHO Hal 
Oomee pesKO BbIpaxeHo. UepemHble KOCTH B3POCJIbIX COOaK cofxepxKat 23 
OT KOJIMUeCTBa €€ Y HOBOPOXK]CHHHIX. 

Cojlep2xkaHve OpraHvyecKHX M HeOpraHv4eCKHX BellleCTB B YePeMHbIX KOCTA 
TakxKe MPHMepHO OfMHaKOBO. C BO3spacTOM MpOHCXOAMT yBemH4YeHHe HM TeX 
J\pyrux, HO y coOak Oosree BLIPaxKeH MpHpocT HeopraHuyecKHX BelllectB. B u 
PenHbIX KOCTAX B3POCIbIX cOOakK HeopraHwyeckux BelllectB 53%, B KOCTA 
KpomuKoB 33,9%. 

CojepxaHve KaJIbllMA C BO3PaCTOM yBeIMUMBaeTCA KaK y COOaK, TaK 
y KPOJIMKOB, MpHyeM y MepBbIX 3HaYHTeIbHO CusIbHee. B TO BpeMA Kak y HOBt 
POXKCHHbIX 2XHBOTHBIX COJep%KaHve KaJIblIMA MPHMePHO OMHAKOBO, y B3pO 
JIbIX cOOaK ero B 1,5 pasa Oomblle, YeMy B3POCIbIX KpONMKOB. B OTHOMeHHH Ci 
JepxKaHuA KaJIbUMA B 30J1€ 3HAYMTEIbHbIX PasIHUH He OOHapy Xeno. 

Vntepecuble JaHHble MOyYeHb! Mp Uu3y4YeHHU JeKabIMHalMH KoOCTe! 
Oxka3a0cb, 4YTO KOCTH Yepena cOOaK UpesBbIuaiHO OTAMUAIOTCA OT KocTel 4 
pena KPOJMKOB B OTHOII€HHM aOWIbHOCTH KaJIbUMA, CBASAHHOTO C OpraHH4y 
CKHM BellecTBOM. CBa3b KaJIblMA C OeKOM Ooslee aOUIbHa B KOCTAX Yeper 
KPOJIHKOB, 4 HMeHHO: 3a 24 yaca u3 HX BbIMbIBaeTcA 134,4-+ 5%, (n = 18 
M3 KocTelt Yepena codak 61,8 + 3,1%, (n = 18). Ipustom 3a yKasanHoe Bpen 
y KpOJIMKOB OcBOOOxwKJaeTcA OOMbINAA YacCTb uMerlolleroca Kaybiun. Tak, 
OJHOM H3 OMbITOB MpH OGtlem coyep2anuu 160 mr 3a 24 yaca B pacTBop mepex 
muno 117 mr, T. e. 73%, B Apyrux onbiTax M3 YepenHbIxX KocTeli 3a 3TO Bpen 
BbICBOOOKAaNOch oOKOTO 60—80%. Y co6ak npn JeKanbunHalluu B TeYeHI 
TaKOrO 2%K€ BPEMCHM MPOWeHT OCBOOORJCHUA KaIbIUMA M3 YepenHbIX KocTel H 
XOMMTCH Ha ypoBHe oKonO 24 — 34%, 

Hamu uccneqopaHua noKasaiv, 4YTO y OOee MOMOMLIX 2KHBOTHEIX (Ke 
y KPONMKOB, TaK MH y COOaK) NOMHAA JeKasIbUMHallUA YepenHBIxX KocTeli HacT 
aeT 3HAYHTEIbHO CKOpee Yem 3a 24 uaca. STO JaeT mpaBo roBOpUTh O GOubUN 
aOWIbHOCTH CBA3H KaJIbUMA C OeMKOBOH OCHOBOM YepenHoli KOCTH y MOOI 
2KH BOTHBIX. 
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| OGHapy2xXeHHble COOTHOLMICHHA B COJepKAaHHN BOMbI, OPraHvyecKUX UH HeOp- 
{HHYeCKUX BeELECTB B KOCTAX KPOJIMKOB M COOaK, a riaBHbIM O6pa30m saGMb- 
DCTb KaJIbI[MeBO-OpraHHyYeCcKOH OCHOBbI, O KOTOPOH MbI CyAuIH NO cTeneHH 
{KAJIbDIMMHAILMH, MOSBONIAIOT OXapaKTePH30BaTb OCOGeHHOCTH KOcTeli uYepena 
6akK HM KPOJIMKOB M, BOS3MOXKHO, B KaKOH-TO Mepe OOBACHHTh pa3viM4He B Mpo- 
+KAHHM pereHepallHOHHbIX MpolleccoB y TeX HM Apyrux. 


MuctutyT Mopiowioruv %XHBOTHBIX Tlocrynuso 
um. A. H. Cepeprosa 12 XI 1958 
Axkajlemuu Hayk CCCP 


IKMTHPOBAHHAS JIATEPATYPA 


Pee De biap aku ia Do Mo aw moyp rH pe, JAH 87, Ner4so7ar(l952): 
Da. Tuunoypr, JAH, 87, Ne 5, 869 (1952). ° JI. B. oaexaes, JJAH, 
ame 3, 525 (1951). *H.T. Poraasb, TAH, 83, Ne 6, 953 (1952). 5 A. JI. I a6-a- 
gr, JIAH, 70, Ne 3, 511 (1950). © E. A. Kabat, J. Furth, Am..J. Pathol.;17, 
3(1941), *W. Schmidt, Zbl. allgem. Pathol.u. Pathol. Anat., 98, 3—5, 168 (1955). 
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Joxaann AkayqeMun Hayk CCCP 
1959. Tom 126, Ne 2 


QSKCHEPHMEHTAJIBHAA MOP®OJIOlH; 


A. A. ®PAXEHWTEAH 


BAPHMAHTbI JM®OEPEHUMPOBKHM B MEPEXOJHOO SNMTEJIMA 
WM ErO OCTEOTEHETHYECKAA AKTHBHOCTb 


(IIpedcmaeaexo axademuxom II. H. Ulmaanvseaysenom 14 II 1959) | 
Kak coo6llanocb paHee (1~*), ocreoreHeTH¥ecKaX aKTMBHOCTb NepexoJHor. 
SNMTeIUA MPOABIAeTCA IPH OMpeeeHHbIX H3MeCHEHHAX ero AuddepeHuMpoBky 
Wi CBA3aHa, 10-BHJHMOMY, C BbIJeIeHHeM M3 STMTeIHA NOMCaXapvOB THA PIyh 
koreHa. Vs3pectuo (°~*), 4TO mepeXOZHOMYy SMHTeHIO CBOHCTBEHHbI MeTalllé 
cTM¥ecKHe mpolleccbl — oporoBeHve H OC/IH3HeHHe, KOTOPble, OYeBHHO, CC 
TpOBoOxTalorcad CBUraMM B YrsIeBOAHOM OOmeHe. MutTepecuo Oblio0 mpoaHasy 
3HPpOBaTb, KaKOBa CBA3b Me%Ky OCTeOreHeTHYeCKOH AKTMBHOCTbIO MepeXOAHOr; 
SnMTeIMA WM ero QudbepeHuupoBkow B yKa3aHHbIX HallpaBMeHHMAX, a TaKw% 
CpaBHUTb THCTOXHMM4eCKHMe XapaKTePHCTHKU 2MUTeMHabHOrO WiacTa BO BCe 
TUX cayIaAx. 
Y MOPCKHX CBHHOK MyTeM slamapOTOMHH OOHaKacHd MOYeBOH MYS3bIpb, — 
B efO NOOCTh Mmocie OTCacbiBaHHA MOUK BBOAMCA 1 cm® 1% pacrBopa Hox 
B 70° cnupte. )KuBoTHbIx 3a6uBamu uepes 7, 12, 20, 30, 40 u 90 QHel; creHK 
ny3bipa PuKcupoBaacb no Uladanawy u oxnaxeHHbIM alleToHOM. Ilapadunc 
Bble Cpe3bl OKpallMBaIMCb OObIYHbIMA THCTOMOFHYCCKHMH MeTOJaMH, a TaKX*Ke Hi 
nomucaxapuyp (IUMK) c Kontrponem amuma30i uM allerHmupoBaHHem u Jealle 
THIMpoBaHuem (°*), Ha wWenouHyto tpocdarasy (°), Ha PHK (2°) u wa Qucyapiuz 
Hble rpymmpt (1). 
BpegeHve CIHpTOBOrO pacTBOpa Hoa B MOMOCTb MY3bIPA BbISbIBAeT B OX 
IeIbHBIX YUacTKaX erO CMM3HCTOH OOOOUKM pa3IMYHY!O CTeIeHb H3MCHeHHE, 
KOTOPble COMpOBORKalwoTcA mpolleccamu penapaliuu. Uepes 7 THe B SNUTENM) 
OOHapyXKHBAIOTCA e*eKTh!, 3aNOJIHeHHbIe CTPYNOM, OTTPaHHUCHHbIM JIeMKOILY 
TaPHBbIM BaJIOM HW NpomMdepupyrolleh rpanyAWHOHHOK TKaHbIO. bOnbiuaad Yach 
CJIMSHCTOH He OOHapyKuBaeT, ONHAKO, CTONb PIyYOOKUX HEKPOOMOTHYeCKUX MG 
MeHeHui. B Heli BhIJeAIOTCA rpeOHH H KPHMTHI, OTMMGAIONLHeCA MO CBOEMY CTPOKG 
HHIO. OMMTeIMH KPHNT uMeeT BUA HOPMabHOrTO MepexosHoro sNMTeEIHA 
B MpOMexKyTOYHbIX MH MOKPOBHBIX KeTKaxX cofepskaTcs, KaK MW B HOpMall 
HOM Me€peXOQHOM SIHTeIMM, MHOFOUNCIeHHbIe TibIGKH rauKoreHa. Uepes a 
BePXHOCTb MWlacTa, JIMMIeHHOrTO THMHYHEIX MOKPOBHBIX KJIeTOK, B mMOmoCcT 
My3bIPA BbILeMAIOTCA OKpyrsble 3epHa raukoreHa. Tpe6Hu noctpoers 
Ooee MeJIKMX YIVIOUCHHbIX KICTOK C HeOOJIbLIMM MOTHBIM aAqpoM. Tlepexo, 
MexXly KpHnTaMH 4 rpeOHAMH CoBepllaeTca NOcTeneHHO. DnuTenMabHble Key 
KH rpeOHeli 3allOJIHeHbl GOOMbINMM KOJIMYeCTBOM MeKOrpaHysIMpoBaHHor 
riukoreHa. B nMOBepXHOCTHBIX YIMJOMLECHHBIX KJIeTKAX OTJIbHbIe PIbIOKU ery 
M€pecTaloT BLIABIATbCA, H TPAHHIbI KICTOK OKa3bIBalOTCA KOHTYPHPOBaHHbIMy 
romoreHHbIM IIMK-nooxutenbHbIM BelllecTBoM. Cekpelluu yepe3 MOBepXHOcT 
mulacTa Br peOHAX He HaOmIOfaeTca. OOpa6oTKa amMusaszoli CHUMaeT B STOT Cpo: 
peakilui0 Ha NOHCaxXapuAbl KaK B KPHNTAaX, TaK MB TpeOHAX NMOMHOCTHIO. ; 
Yepes 12 que pasimuua B CTpoeHUM KpunT u rpeOHel noquepKuBatores, 
Kpuntl yriyOusiorca uM paspacralorcs, TaK ¥TO OOpasyerTca pox rTpHOOBUAHBh 
COCOUKOB, MOKPBITHIX BbICTYMalouIMMM rpeOuamu (puc. | a). Konuyectso nomucg 
XaPHNOB B rpeOHAX CYllecTBeEHHO Ooubule, YeM B Kpunrax. IIpu nepexoye Kpun 
B rpeOHH B KJIe€TKaX MPOMeXKYTOYHOFO COA HaKaMWIMBaeTCA OONbIIOe KOIMUeCTB 
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DYNHBIX PiblIOOK rauKoreHa, a elle Aambule nOABNAeTCA AuddpysHad peakuua 
A rlouucaxapuyH. Kerk rpeOxelt cozepxkaT romMoreHHble Maccbl nomMcaxa- 
Wa, KOTOPbIi JIMIb B ryryOOKUX COAX MacTa OOHapyXuBaeT MeIKYIO 3ep- 
crocrb. Amusja3a CHUMaeT peaKIIMIO Ha NOwIMcaxapufbl B KpPHMTaX MOWHO- 
‘plo. B rpeOHAX 2%Ke B STOT CPOK B NMOBeEPXHOCTHIX KIeTKAaX COXpPaHAIOTCA 
OMJICHHA M@JIKUX POSOBbIX 3epeH. OHM pacnomaraiorcd Ha rpaHulle ynvioulen- 
eIX KJIETOK H, BO3MO2KHO, MeXy KeTKamu. B oTHuNe OT KpHNT, NOX KOTOPHIMU 
3aJIbHad MeMOpaHa, KaK HM B HOpMe, Hepa3yIM4MMa, NO TpeOHAMHM Ona pe3sKO 
IcTyNaeT; B TO Ke BPCMA NOM SMMTeHeM KpHNT pacmovlaraerca XapakrTepHasx 

A MepexOAHOro SNMTeIMA TyCTad KanWIAPpHadA CeTb, KOTOPad OTCYTCTBYeT 
 rpeOHsamu. 

K 20 HI0 U3bxA3BIeHHbIe yYaCTKH MOKPbIBaIOTCA PerenepupyIOWMM STHTe- 
em. Monogol smuTenHanbHbl miacr He OTTPaHHYeH YeTKO OT COeMMHUTENb- 
Hi TKaHH HM OOpa3yeT NOrpyxXHble BPACTaHHA B BUJe OTACMbHbIX KJIeTOK HM Le- 
IX TAKeH. CaM nwacT JIMUIeH BEPTHKAaNbHOM aHH3OMOP(HOCTM M COCTOHT H3 

4 coeB KiIeTOK C KPYNHbIMH ApaMM M MIOTHOH WuTOnmasMou, B KOTOpOH 
PAePp2XKUTCA 3HAYMTeNbHOe KOMHYeCTBO rmuKOreHa. B noBepXHOCTHBIX KeTKaX 
eOHeli KomuYecTBO romoreHHoro INMK-nonoxuTebHOrO BelllecTBa, He epMeH- 
pytouleroca aMusa30i, BospactaeT. B To xe BpeMaA B KpuNTaX BO3HHKAaIOT 
YIPHSNHTeMMAIbHbIe MOJIOCTH, 3anOJIHeHHble XJIONbAMH CH3H. B Takux yua- 
rKaX 9IMTeIMA B WATONIa3Me MPOMEXKYTOUHBIX HM MOBEPXHOCTHBIX KJIeTOK 
NOME TJIMKOTeHa MOABIAIOTCA GuleqHbIe 3epHa NOWHCaxapHya, He cepmMeHTH- 
yroulerocAa aMuia30n. 

Yepes 30 AHel B cocTaBe CIM3MCTOH MOYeBOrO NY3bIPA pasmMyaloTca yuacr- 
Mf HECKOJIbKHX THNOB. OTO KPMNTHI C OKPYTJIbIMH BHYTPHKJCTOUHbIMH BaKYyOJIA- 
M W MeJIKMUMH WHCTaMH, 3anOJIHeHHbIMM CJIM3bI0; TpeOHU, B MOBCPXHOCTHBIX 
MOAX KOTOPHIX OOHAPYXKUBAIOTCA y2Ke ACHbIC MpH3HakH OporoBeHua. ITpome- 
<VTOUHDIe KJIETKH 3eCb YNOUeCHbl H UMeIOT BU WIMMOBATHIX KJIETOK; NOBepX- 
OCTHbI€ 3/IeMeHTb! — JereHepupyrolllue,c MMKHOTMYeCKHMU sApamu. B o6ma- 
M pereHepHpoOBaBLUero INUTEMUA IIMTEIHAIbHbIM MylacT He LudpdpepeHuMpoBaH 
a CJIOH HM COCTOUMT H3 3JIEMCHTOB, COOTBETCTBYIOULUX KJleTKaM MpOMexkyTOUHOrO 
OA HOPMabHOTO mepexofHoro SanuTemua. OH O6HapyxXuBaeT aTHuMMyeckHe 
OrpyKHble BpacTaHHA B MOWexKalllyioO COeAMHHTeIbHYIO TKaHb, re mpH 
TOM HHAyuupylorca ouaru ocreoreHe3sa. B Takux yuacTKax HaOmloqaeTcHr 
bIeeHve TMHKOTeHa Yepe3 MOBEPXHOCTh MiacTa B MOJOCTb NY3bIPA, a TAKE 
OA mlacT B 30HY, re pasBuBaloTcA OcTeOOacTHl. 

Yepes 40 qHeli mpolecc oporoBpeHua B KpuHnTax mporpeccupyer. Ilo nopepx- 
OCTH lylacTa BbIABIAeTCA He*epMeHTHPYIOUIMHcA aMMNa30H NOMCaxapHd, 
alolluu wWHTeHcuBHYy10 IIMK-peakuuto B Buse TOMOFeHHbIX MacTOB Ha rpa- 
Mle KeTOK HM B CaMOM WHTOMMa3Me (prc. 2). B Oonee rryOOKMX COAX SNMTe- 
Hd rpeOueli pacnogaraetca Menko3epuHuctoe IIMK-nonoxutenbHoe BelllecTBo, 
—1KKe He (PepMeHTUpyrolleecd amua30n. KomuyecTBo ruiMKoreHa B TaKUX KeT 
aX NOHWKeHO. B anuTemuu KpuNT noce OOpaOoTKN aMua3s0 OcTAalOTCH OTUeT- 
ABbIe Kalli CeKpeTa B WHTOMIa3Me MPOMeXYTOUHbIX H MOKPOBHbIX KJIeTOK 
ic. 3 a) M XMOMbA CAM3H BO BHYTPHKeCTOUHBIX NMOMOCTAX HM B WHcTAaXx 
M. pic. | 6); KommuecTBO raHKoreHa B SMMTeMHaIbHBIX KeTKaX, BbIpadaTHl- 
—HIOLMX CJIM3b, 3AMeTHO yMeHbulaetca (puc. 3 6). 

B 3 mecalla B CIH3HCTOM OMpeemAIOTCA Te Ke THMbI CTPOCHUA SNMTEHA, HO 
SKY HAMM YCTaHaBIMBaloTcd YeTKHe TpaHHlbl B Bue cTbikos. ITpomexyTou- 
Ie 30HbI MexKAY KpUNnTaMu u rpeOHAMH 10-mpexHemy OOpas0BaHbl He Auddepex- 
iPOBaHHbIM Ha COM miacTroM. 3yecb B t. propria no asmuTe;HeM pacmouo- 
eHbI (pparMeHTLI KOMMaKTHOM KOCTHOH TKaHH. B 9nuTenMu, mexKallemM Hay 
IMH H OCYUIeCTBIAIONeM OCTeOreHeTHYeCKy!O MHAYKUMIO, cosepxKuTcA OOVIb- 
oe KOJMYeCTBO rMKoreHa, FIbIOKH KOTOPOrO BbIJeMAIOTCA B OYArH ocTeoreHes3a 
mM. puc. 1 @). Mecrama npomexyTKH Mealy rpeOHAMM MH KPHMTaMH 3aHATHI 
HOCMOMHBIM WHIMHAPM4eCKHM CIM3HCTHIM SIIMTeIMeM C NOrpy2XkHbIMH BpacTa- 
[IMM 2Keesucroro Tuna (puc. 3 @). [loa suuTemuemM Takoro CTpoeHHA, TaK Ke 
K WM MO KpunTaMu, coeAMHHTebHad TKaHb MMeeT HeXKHbIe PeTHKYJIMHOBbIC 
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BONOKHa M KanHuapel. Hao6opor, nox oporoBeBalouluM SmuTenMeM rpeOHe 
t. propria codepxKuT TOJCTbIe KOIAareHOBble BOMOKHA UM WeJIble MylacTHHbI TOMC 
reHHoro KommareHa. B oHOCNOMHOM OCJIM3HHAIOWEMCA TviacTe, B alMKaJIbHBbl 
YaCTAX IWHTOMIa3MbI CTO KsIeTOK, BIABJIAeTCH MYIMH — moMcaxapHy, He def 
MeCHTHPYIOULMHcA aMHMa30H HM CeKPeTHPYIOUIMCcA B MOJIOCTb MOYeBOrO MY3bIps 
[aukoreHa B TaKHX KyleTKaX BeCbMa MaJIO. 

Peakuua alleTHIMpoBaHua u JeallerumupoBaHHa 1,2-rmMKoueBbIX rpyll 
noulcaxapufos (°) nosrBepAusa nomucaxapufuyio mpupofxy tex IMMK-noxc 
*KUTCJIbHbIX BeLECTB, KOTOPbI€ BbIABJIAIOTCA B MePEXOAHOM IMMTEIMU PH OCH: 
HeHHH MW OpOroBeHHH VU He (epMeHTHPYIOTCA aMMIason. 

Jlokanu3allua wlenounoH dociarasbl B pa3IHUHbIX yu¥acTKaX CJIM3HCTO 
MoveBOrO My3bIPA 3aBHCHT, KaK OKa3ajlOcb, OT TuMa ee AudpepexUupoBkt 
B 30—40 que, Korga pa3iM4uua MexKY KPpHNTaMu, rpeOHAMH MH 30HOM HHI) 
WMPYIOMLero SMMTeIMA YXKe BIMOMHE BbIPAKeHbI, AKTHBHOCTb (ocaTasbl B 3ITk 
TeJIMH KPHMT B OOWIEM COOTBETCTBYe€T HOPMAaJbHOH iA NepeXOMHOro SITE 
(puc. 3 2): HHTCHCHBHYIO peaKIHIO JalOT TObKO KJIeTKM Oa3aJIbHOTO COA, Mt 
Hee BbIpaxKeHHYIO — KJIETKH MPOMeCXYTOUHOLO CJIOA; MOBeEPXHOCTHbIe 3J/leMeHT 
WaroT OTPHlaTebHYIO peaKIHiO, MpHYeM cAM3e0Opas0BaHHe MPOMCXOAMT JIM 
B KJleTKaX, JIMUICHHbIX AKTHBHOCTH WlenouHOH docdata3sbl. B t. propria ne 
TaKMM 3MMTeIHeM HMeeTCA y3KaA 30HA HHTCHCHBHOM MOORKUTeEIbHOM peakILUl 
OHOCIOMHbIM OCMM3HAIOULMHCA SNMTeIMabHbIM MacT OOmaqaeT 3HAUHMTeJIbE 
CHWKCHHOM AKTHBHOCTbIO (poctbaTa3bl MO CpaBHeHHIO C Oa3abHbIMH KIeTKaM 
HOPMayIbHOrO nepexogqHoro snuTenua. B rpeOHaAX NOTOKUTeEIbHYIO peak 
[aloT KeTKH Oa3abHOrO COA, JIMMIeHHbIe rmuKOreHa. B noBepXHOCTHBIX CJA? 
COCTOAMIMX M3 YIMVIOWeHHbIX KICTOK, re BbIABJIAeTCA TOMOTeHHbIM mMOMCaXi 
pHa, He PepMeHTHPYIOMIMcA aMUNa3s0H, peaklluA Ha *octaTa3y OTPHWaTesbE 
(cm. puc. 2 2). B t. propria noy rpeOHAMH 30Ha NOTOKUTeEMbHOM peakiuu Hi 
CKOWIbKO WHpe, YeM MO, KPHNTaMH MW YEMBCTeHKe HOPMaJIbHOrO MOUEBOPO NY3bIp: 
YuacTKH SMATeIMA, MpPOABAIOULMe OCTeOreHeTHYeCKYIO AKTMBHOCTb, MMeK 
MOH WKEHHY!O AKTHBHOCTh WeOUHOH ocdara3sbl. B KocTHOH TKaHH HHTCHCMBHY 
MOJIOKUTeMbHYIO PeaKUMIO JaeT COM HapyXHbIX OcTeOOMAaCTOB; OObI3BeECTBVIEl 
Has KOCTHaA TKaHb COJepAKUT HeopranMyeckue CochaTHl u muieHa doctaTast 

B HOpMasIbHOM nepeXOZHOM SnUTeIHH Aucynbusuble rpymmbl He OOHapyxK) 
patotcs (1). OqHako HauMHasd c 30 HA B JaHHOM onbire nosBrAnacb cabom 
JIOKUTeMIbHaA PeaKIHA B MOBEPXHOCTHHIX YacTAX 9NuTeMuA rpeOuelt. Ha 40 - 
90 JeHb peakKUMA B SNMTeIMM rpeOHeH Oba HHTCHCHBHOM BO BCeX CJIOAX, H 
Kl0Uad Oa3aJIbHbI, T. e. WUCyIbPUANbIe Tpynnbl OeKa BLIABAIANMCh B TeX H 
COAX, Tle OOHapy2KuBalacb MHTeHCuBHaA IIMK-nonomwxurenbHad peakiua, 1 
CHHMaBluaica amuma3soH. B smuTemHu KpHNOT WB MacTe c ocTreoreHeTHuecKC 
AKTHBHOCTbIO peaKUMA OCTaBalacb OTPUlaTebHOH. 

Pacnpegenenue PHK B nepexoquoM snuTeIHv B pasOMpaeMbIX ycOBMAX C 
UleCTBEHHO He OTM4aOCb OT HOPMabHoro. Kak B KpunTax, TaK MB rpeOHs 
Oas0PuIHA WATOMMASMbI OasaIbHbIX KeTOK O6ycOBMeHa npucytcrBuem PH] 
TlopepxHocTHble COM SNMTeIMaIbHOrO MlacTa CcOfepxKaT NMOHMKeHHOe KOH 
crso PHK. Mcksmouenne coctraBiaeT He paseeHHbIi Ha 30HbI SnMTeNHH, OC 
IN€CTBIAIOMMA OcTeoreHeTHYecKylo HHAykuuto. B Hem PHK cogepxutca B 3H 
YMTEJIbHOM KOJIH4eECTBeE BO BCeX KJIeTKaXx. 

OnucaHHble H3MeHEHHA MepeXOAHOrO SNUTeIUA: NpomMbepallua B Bue OTH 
CHTeIbHO MasloqudppepeHUHpOBaHHOrO mWacTa, OCMH3HeHHe uM OporoBeHHe - 


Puc. 1. Bapwanrst AupepenuupoBku Mepexog_Horo SsnuTenuA. @ — KpuniTeI u rpeOun, 12 WHE 
IUMK-rematoxcuaun, 06. 10x; 6-— yncrst co cnusbi0, | mec., IIMK-rematoxcuaun, 06. 10° 
é —ocTeorenes Io], SIMTeMeM C BbIAeMeHHeM riuKorena, 3 mec., [MK-rematoxcunun, 06. 40 


Puc. 2. Oporopenve B rpeOuax. 40 quel. a — IiiK-rematoxcuauy, 06. 24x; 6 — IM 
06. 24; e— INMK nocae amunasb, 06. 24; 2—menounaa dochata3sa no TYomopu, 06. 24 


Puc. 3. Ocuu3Henve B Kpumtax. a —1 mec., IWMK nocae amunasn, 06. 24%; 6 — 3 me 
INK, 06. 24x; ¢ —1 mec., LIMK ++ rematoxcunnn, 06. 24x; 2 —40 auelt, menounan gi 
tbatasa mo Tomopu, 06. 24~ 
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B KO€H Mepe He CnelMPu4HbI At NpHMeHsABIUeroca BoOsgelicTBHA (1%) H AB- 
‘HIOTCA, BHAHMO, HanOoylee jerKO OCYUIeCTBHMbIMM BapHaHTamu Juddbepenun- 
(PBK JaHHOM TKaHH B YCJIOBHAX 9KcHepuMeHta. Uro Kacaerca ocTreoreHeTHye- 
Kol AKTHBHOCTH NepeXOHOrO SNHTeEIHA, TO OHA OCYLLECTBAAeTCA TObKO Ip 
inpeseeHHOM Tune ero AuddepenHwupoBKu, HO He MpH OporoBeHHH u OCH3- 
/PHHH. 

| IIpu oporopennu B mwiacre nepexofHOro SnuTeIHA NapaienbHO C Aucybpus- 
HIM TPynmaMH Oe€KOB NMOABMAIOTCA NOMCaXapHybl, He PepMeHTupyroulMeca 
yMu1a30H. Co3qaerca BrevaTJIeHHe, YTO PVIMKOreH, BBbIABJISeMbILG THCTOXUMHUe- 
(KM, TPATHTCA Ha OOpasoBanue STOO MyKONOmNcaxapuya. Ilpu ocau3nenuu 
| NepeXOJHOM STMTeIMH OOpasyloTCA MyKONOWHCaxXapHybl THMa MYILMHa; STOT 
pollecc, cya m0 MopdojiorMuecKUM JlaHHbIM, TaKX%Ke CBA3aH C yTHIH3allMeH 
iyiMKoreHa, YTO OTYETIIMBO BHAHO MO NOCTeMe€HHOMY W3MCHEHHIO OTHOLICHHA 
ipKpeTa K aMuuia3e. 

|| XapakTepHo, 4TO HW MPM OCMM3HEHHU, HU pu OporoBeHuH Mpoueccl Hakon- 
HeHUA H MOCHeAyIoulero MpeBpalileHUA TVIMKOTeHa MPOMCXOMAT B TeX COAX, Te 
HeT BbICOKOM aKTHBHOCTH WeOYHOH Wociata3bl. OTH WaHHble XOpolwo corsa- 
jyiores C TeM, 4TO HaGOMaeTCA MPH HENOIHOH Anddepenuuposke, Kora B ONH- 
eMaIbHOM MlacTe HaKallIMBaloTCA NOWHCaxXapHbl THNa TviHKOreHa, KOTOpble 
jATEM BbIJeMAIOTCA B NOMMeKalllylo COCAMHUTEIbHYWO TKaHb, re HHAyWMpyr1orca 
darn octeoreHe3a. IIpH STOM TaK %Ke MpOHCXOAHT MOHWKeHHe aKTMBHOCTU 
lelO4uHOH cocdara3bl B SMMTeIMabHOM macre (4). PettunpoKuble OTHOWWeHUA 
JMKOTeHa H WleOUHON Cocdara3bl B MepeXOJHOM IMUTeEIMU, BO3MOXKHO, CBA3ZAHbI 
O cmoco6HocTbio docdara3bl AedocdopumupoBaTs rwioKo30-1l-docdat, tT. e. 
eCHCTBOBaTb B HallpaBsIeHHu, OOpaTHOM CHHTe3y TukoreHa. 

B wenom mpupeqeHHuble JaHHble O THCTOXHMHYeCKHX CABHTax B NepeXoJHOM 
| Saha IIpH ero OPpOroBeHHH MW OCAM3HCHHH MOAYeEPKHBAIOT BaKHble pa3sHuHA 
3 Xapakrepe yrvieBoqHOrO OOMeHa MB MYTAX UCMOMb3OBAHHA HEKOTOPbIX ero 
IDOMEXKYTOUHBIX MPOAYKTOB pH pa3HbIX BapHaHTax uddpepeHwupoBKu ne- 
eXOMHOTO IMMTemuA. Cos3qaerca onpefereHHoe BreyaTeHve, YTO TIHKOreH, 
sbICOKOe COJep2xKaHue KOTOPOPO B MepeXOAHOM SMUTEMHM He HAXOAHT NOKa OObsAC- 
ieHua (1°), urpaeT powb He 9HEprerTHyecKOrO, a MacTHYeCKOrO BeLIeCTBAa, BO 
UAKOM Culy4ae, pH OporoBeHHH HM OCJIM3HeHHH. 

B ycoBvaAx, Kora HH OpOroBeHHA, HH OCIM3HeHHA He MpOWCXOAUT, Mmpo- 
{CXKYTOUHbIe MPOAYKThI, UMeIOULHe THCTOXHMHYeCKHe XapaKTePHCTHKM THKO- 
eHa, MOryT, MOCTyMad B COeCAMHHTeEIbHY!IO TKaHb, BbISBaTb B HEH HHLYKILMIO 
cTeoreHe3a. STO MOsKpemiseT BbICKa3aHHOe paHee cooOpaxeuue (*) o Bo3- 
(OOKHOH MPOAYKUMM MepeXOJHbIM SMMTeEMMEM HEKOTOPOTO BelllecTBa, HMeIOLLero 
apaktep rucToreHeruueckoro (bakTopa B OTHOWeHHM Apyrux TKaHeH. Bmecte 
TEM MHTePpeCHO OTMETHTb, 4TO B CuoreHese (*’) MexLy cKeseTooOpasyrlollen 
KeesucToH yHKWMel KOK UMeacbh, BUAMMO, OMpeyeeHHaA CBASb. 


| 
| 
| 


UucrutyT snugemHouoruu uM MukpoOnosornu Tlocrynuso 
um. H. ®. Tamanea 6 II 1959 
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PH3ZHOJIOTUS 


A. HOMAH 
POCPOMOHOISCTEPA3bI MO3SrA B ®HJIOFEHE3SE fO3BOHOUHbIA 
(IIpedcmaeneno axademuxom K. M. Boixoeoim 16 U1 1959) 


Ponb cboctbomoHoactepa3 B PocopHOM OOMeHE KJeTOK elle Jasleka OT ACHO 
CTH. OTv epMeHTHI, WIMpOKO pacmpocTpaHeHHble KaK B PaCTHTeJbHbIX, TaK 1 
B XKHBOTHBIX OPpraHH3Max, ruypouus3yloT in vitro Monosdupb docopHou KC 
JIOTHI. | 

MochomoHoscTepa3bl HCCMeLOBaHCb OHOXHMHYECKH HM THCTOXHMHYeCKM MHO 
ruMu apropamu ((1~*) uAp.). OTH MccIeHOBAHUA NOSBOIAIOT AyYMaTb, 4TO ocdo 
MOHOScTepasbl Y4UaCTBYIOT B OOMeHE yruieBOOB, PocouMnHAOB U Jp. | 

Tak Kak MO3sr OcOGeHHO OoraT PocOpHbIMH COeAHHEHUAMH, mpeAcTaBAAM 
MHTepec HccyIeOBaTb 9TH (PepMeHTHI B CBA3H C OOMCHOM BeLIeCTB B HePBHO): 
cucTeme. 

SBOJIOWUMOHHDIA NOLXOL YacTO OKa3bIBaeT CYLIECTBEHHYIO MOMOUIb B PeleHHI 
Bompoca O PusHOMOrMYeCKOH pOH TeX WH MHbIX depmexHTosB. Ilo oTHoMeHHK 
K (boctoMOHOScTepa3zaM STOT NOAXOT Obl ycneliHo npHMeHeH B padotax UnpKoB 
cxon (*), Lindeman (*), usyuyapuiHx Kucy!O H WemOUHVvIO cpoctbaTa3sbl MeHT 
PpaJIbHOH HeEpBHOM CHCTeMbI B OHTOreHese. 

B naOopatopuu E. M. Kpenca HakomueH 3HauHTeIbHbIM MaTepHan MO pas 
BUTHIO MHOrHX (epMeHTOB UM (PepMeCHTHBIX CHCTEM MO3ra B OHTOFeHese U cbuore 
He3e MO3BOHOUHBIX (°). ITO NO3BOIAeT MpOBeCTH CoMmOcTaBeHHe MexkLy cbochata 
3aMH HM ApyruMu (epMeHTaMH, yUaCTBYIOWLUMH B Pa3HbIX CTOPOHaXx OOMeHa Be 
UL€CTB HEPBHOH CHCTeMBI. 

B HacToslleli padoTte H3y4alacb aKTUBHOCTh (hocomMoHOscTepas — KUCVIOl 
W WenouHOn cocarasbl — B Ppa3sHUHbIX OTAeaX TOMOBHOFO MOsra y Mpescra 
BHTeleH (PUOreHeTHMYeCKOFO PxAJa NOSBOHOYUHHIX. Sallaveli ucceqOBaHHA Obl 
MONbITKAa COMOCTABUTb AKTHBHOCTh 3TUX CPepMeHTOB CO cTeNeHbIO CPyHKUMOHAaIB' 
HOrO H MOpcbomOrMyeCKOrO PpasBHTHA COOTBETCTBYIOULHX OTAeNOB MOBra, C IesbK 
NOJYUYHTL mpeskcraBleHHe O PusHoOruYecKON pon cocdharas. 

Heccneqopauch crefyloue BUAbI KUBOTHBIX. 13 pbi6—utyKa (Esox lucius) 
Kapn (Cyprinus carpio) u okynb (Perca fluviatilis); a3 amdbu6na — narymKi 
TpaBaHaa (Rana temporaria); 43 penrunuit — 2xentony3suk (Ophisaurus apus 
M Yepenaxa GooTHaa (Emys orbicularis); 13 nr“ — Kyputia Jomamnas, yrKe 
QomawHaa, rpau (Corvus frugilegus), ranka (Colaeus monedula) u romy6, 
cusbii (Columba livia); u3 MneKonuTatoulux — Oenaa Kpbica, KPpOMHK, KOK, 
H coOaka. 

Metoduka. PKuporuble yOuBanuch JeKanutallueli; Cc BO3MOXHOL ObICT 
PpOTOH M3BIeKaJICA MO3P WH pasAemHICA Ha OTTeVbI. | 

Hccneqopaiuch OTAebHO: KOpa GOObUIMX NonyWapui u 6onbuUIMe MOWTY, 
IWaPHA WeMKOM y TeIMJIOKPOBHBIX; nepeqHuH Mosr y pbiO, amuOuli vu penrH 
‘IHH; MO32KEYOK, Te 3TO ObIIO BOSMOXHO; MpOLONroBaTbIi MO3r y BCeX HCceNC. 
BaHHBbIX 2XMBOTHBIX. (IIpu MccmeqOBaHHM MeJIKUX XOOJHOKPOBHBIX MO3r O 
HECKOJIBKUX MKMBOTHBIX COCLHHACA JIA OLHOFO onpITa.) 

CycneH3uA HepBHOH TKaHH JA usy4yeHnaA cbepMeHTHOM akTHBHOCTH nIpr 
rOTOBIAAaCh MyTeM PaCTHpaHHA MO3rOBOrO BellecTBA C MMCTHIMPOBAaHHO, 
BOJOH MPH OXmaxKLenun. | Ma cycneH3suu cofepxkan 35 Mr BiaxKHO TKaH 
Mosra. 
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Jina ompeyeneHua akTHBHOCTH KuCcOH ocaTasbl Gb HCNOb30BaH He- 
{KOJIbKO BAJOM3MeHEHHbIit MeTOA MueKcHepos (°). bydepHblii pacrBop cyOcrpata 
[PHFOTOBIAICA CMeliMBaHHem | uyactru 0,15 M auerarHoro 6ydepa pH 4,7 
3 YaCTAMH JMCTHJIMPOBaHHOH BOAbI H MpHOaBeHHeM Ha KaxKIbIN MMLIMIUTp 
Toro pactBopa 9O mr &-Na-rnuepodocdara; peakunA cMecH JOBOMNAaCch 20 
9H 5. K 4 ma.6ydepHoro pacrpopa cyOcrpata npuOaBisnca 1 Ma romoreHH- 
|MpOBAaHHOH MOSroBOH CYyCMeH3HH. 


ee: 
300 tects (ince 
CJ ZZ Wz Mv 
200 ¥ 
Ry a 
100\- 


SISSON SEE 
AASAAANAAANRNESRRRRRSRUNENS J 


ANAAAAAANANANANN BE 


wy 
“ BX 


1 

-vc. 1. Ulenounas (a) u kucaan (6) poctbaTa3bI MO3ra MO3BOHOUHBIX B MUKporpaMMax docopa 

ia 100 mr swaxKuolt TkaHH Mo3ra. / — Kopa OombliMx Nomymapuu, 7] — nepequui Mosr, 

IJ — mosxeuox, JV — npogoamropaTei mosr; / —wWyka, 2— Kapn, 3 — okyHb, 4 — as- 

-yluka, 5 — %KeTony3uk, 6 — uepenaxa, 7 — kypulla, 8 — ytKa, 9 —rpau, 10 — rony6p, 
11 —ranka, 12 — xpsica, /3 — kponux, 14 — xoumKa, 15 — coOaKa 


Jina OnpeqeneHuA AKTHBHOCTH UWeNOUHOK Gocdata3bl cyOcTpaTOM CJYKHJI 
rakxke 0,5% pacrsop a-Na-raulepodociata, pH kKoToporo JOBOXMMOCh C N0- 
MOULbIO Me{MHaoBoro Gydepa Jo 9,0. K 4 Ma menounoro pacrBopa cyOcrpata 
1pHOaBaAaAca 1 Ma TOMOreHH3HPpOBaHHOH MO3roBOH TKaHH. 

KoutTpoububle WpoOuUpKE, coyepxKalive roMoreHaT TKaHH Oe3 cyOcTpaTa u 
‘yOcTpaT 6e3 TKaHU, CTaBMJIMCb NapaiebHO Ha UHKyOallHlo B Ka2K JOM ONBITe. 
3ce mpoOEI HHKyOuPOBamHcb mpu 37°. Bo Bcex onbiraxX akTMBHOCTb dociatas 
pe emANach 6e3 BOZIelicTBUA Ha HHX KaKUX-IMOO AKTMBUPYIOWNX UAH TOPMO- 
SAIMLUX BeulecTB. Ilocste uacopow HHKyOalluu tbepMeHTHAA peakI\HA OCTaHaBJIH- 
sayiacb mpHOapnenuem 5 Ma 10% oxma%KeHHOH TPUXMOPyKcyCHOM KUCJOTHI. 
eaKILMOHHBIe cMecH (UbTPOBaHcb, H 10 5 MI MpospayHorO *uIbTpaTa BBO- 
[wl0cb B rpallyHpoBanHble MpOUpKU ANA OnpeeneHUA cOfep»xaHHA OcBOOO- 
[uBileroca HeopraHuyeckoro dpoctbopa (ro Metogxy @PucKe u Cy66apoy). 

AxtusHoctTh dochiata3 Bblpaxkasacb B MMKporpamMMaX HeopraHuyeckoro 
bocdbopa Ha 109 Mua BaxKHOH TKAaHM MoO3ra. 

PesyabtraTs. Kak puguo na puc. 1a, y MiekonuratoulAx HanOowee 
ICOKAA AKTHBHOCTh IWleoUHoN soctarasbl OOHapy2xKeHa B Kope OOJIbINMX M10 

16* 443 


jlyulapuit, MpusemM ocobeHHO BbICOKa OHA Y COOaKU, HECKOJIbKO HM2Ke y KOLIKH, 
elle Hu2Ke y rpbisyHos. Mb 3HaeM, 4YTO Y MICKOMHTAIOMMX BbICLUIMM OTAe MO3sra 
Kopa, (PHIOTeHETHYECKH CaMbIii MOJIOMOH, CaMbIM CJIOXKHbI MO CBOeH CTpyKType 
Wu (pyHKUHH, OOaaeT M HavOoee BLICOKOH AKTHBHOCTbIO MHOrHX depMeHTOB 
9HepreTHyecKoro MH cneludpwyeckoro O6OMeHa — WATOXPOMOKCHAas0u, CyKIUMH- 
neruapason, AT®-30H, kKapOoanrufpa3oli u mp. (°). 

Ilo sbicore aKTHBHOCTH IWlelOUHOH doctbaTasbl y MJI€KOMMTAaIOWlMX MoOcMe 
KOPbI cueyIoT Oomblive NOMyIWapuA WesHKOM, MO3xKeYOK, MposomropaTHl 
Mosr. 

Y MTHI, MbI HaxOJMM, B OOMIEM, TY Ke 3aKOHOMEPHOCTD, T. €. OTJebI MO3ra, 
HavOoulee pasBUTbIe, OTMMYAIOTCA Oosee BbICOKOH aKTHBHOCTbIO WeOYHOM oc- 
qpara3bl. OfHaKO 39Ta 3AKOHOMeEPHOCTb HaXOJMT Y THI, HECKOJIbKO HHOe BbIpa- 
>keHne. [lepeqHuh Mo3r y NTH MeHee pa3BHT 10 CpaBHeHH!0 C MepeHHM MO3r0OM 
y MJI€KOMUTAIOMMX. OueHb pa3BUTbI CTBOJOBaA YaCTb MO3Ta MH YaCTO MO32KeUOK, 
yupaBaollue TAKUMH BaXKHIMH PU3HONOTHYeCKHMH (yHKUMAMM, Kak MOVeT, 
OpHeHTallua B MpocrpaHcrBe. AKTHBHOCTb WesOUHOK choctbaTasbl y MTHIL BO- 
OOle BbIIMe B 3a,HHX, YeM B MepeAHHX oTMemax Mosra. JA meTaIONIMx NTHL 
XapaKTepHa BbICOKad AKTHBHOCTb IleOYHOH tocdaTa3bl B MO32%KeUKe (royOb, 
raKa, rpau). Y HeeTatoulux, JOMallIHHX (Kypbl M YTKH) AaKTHBHOCTS WlesOUHOU 
cboctbaTa3bl B MO3xKeUKe Oomee HU3KAA. OTH (PakTbI BbIPaKaioT, MO-BUAMMOMY, 
pa3Hyl0 CTeCM€Hb Pa3BHTHA HePBHbIX WeEHTPOB, YNPaBJIAIOULMX CTOJIb BaxXHbIMH 
(pyHKUMAMH, Kak NomeT M Mp. 

TakuM O0pa30M, H3y4¥eHHe MO3ra MJICKOMUTAIOWINX MU NTH NO3BONAeT C]e- 
AaTb BbIBOL, YTO AKTHBHOCTb WeNOUHOH doctaTa3sbl KoppeiMpyeT C BbICOTOK 
Pa3BHTHA PYHKUMM pa3IMUHbIX OTAeOB TOJOBHOrO MO3ra B (PHMOTeHe3se T03B0- 
HOUHBIX. OTH WaHHble BMOHe COOTBeETCTBYIOT JaHHbIM UnpKoscKon (‘), KoTopas, 
Halla, YTO B OHTOTeHETHYeECKOM Pa3BUTHU MO3ra COOaK HW KPOJIMKOB AKTHBHOCTE 
WeOUHOK (octpaTasbl ACHO KOppemHpyer CO cTeMeHbIO (YHKUMOHAIbHOrO pa3- 
BHTHA TOTO MH HHOrO oTgema Mosra. Ilomy4eHHble pe3sybTaTbl MO3BONAIO1 
TIpeANOMORKUTH, YTO WletOUHaA GoctaTa3sa MOKaNH30BaHa B WHTOMIAasMe HepB: 
HbIX KJIeTOK, TaK KaK MOMKHO CUMTATb, YTO HMCHHO WHTOMMA3Ma ABJIACTCA HOCH: 
TesIeM cielMuyeckux (usnomorMyeckuX (yHKWMA KeTKH. 

Tucroxumuyeckue vcceqopanua (7°,'') noarBepxk ator, TO Wleno“HaA oc’! 
(baTa3a JIOKaIM3yeTCA, TIaBHbIM O6pa30M, B WATOMIasMe HepBHbIX KJIeETOK. 

SaKOHOMePHOCTH, HalijleHHble y TelJIOKPOBHbIX, He MOryT ObITb TepeHeceHb 
Ha XOJIOMHOKPOBHBIX 2KMBOTHDIX. AGcomIOTHaA BeJIMYMHa AKTHBHOCTH UleOUHOL 
cbocara3bl B MepeHeM HW MpoOJOTOBaTOM Mosry y penTHsHi O1HM3Ka K Halen 
HOH y NTH. | 

Amu6un (1arylika) OTH4aIOTCA HU3KHM YPOBHeM OGMeHAa BelllecTB MO3ri 


MH COOTBETCTBEHHO MajlOH aKTMBHOCTbIO (epMeHTOB B Mosry ("*), ¥TO orparkae' 
W3BeCTHBIM Pperpecc B PasBUTHH HepBHOM CHCTeMbI STOM FPyMMbl 2KABOTHBIX, Hal 
YaBllleH MepeceseHve M3 BOAHOH Cpebl B BOSAYUIHYt0. | 
Y pplO mperke BceroO MOXKHO OTMETHTb OYeHb BHICOKYIO AKTHBHOCTh Wles04 
HOM dociatTasbl BO BCeX OTJemax Mosra. A6comIOTHbIe BeEMHYMHbI aKTHBHOCTI| 
UleMOUHON octaTasbl B MOsry PbIO 3HaYHTebHO BbIlle, YEM B MOSTY TeMJOKPOB| 
HbIX 2KMBOTHBIX. | 
TO, KOHeYHO, He ABJIACTCH CBUeTeEMLCTBOM TOTO, YTO B PyHKIMOHAJIbHO!| 
OTHOWeHMH MOS PbIO CTOMT BbILe, EM MOS TEMMOKPOBHBIX. STO THUIb LOKa3bi| 
BaeT, 4TO Heb3A M€XAHHYeCKM MePeCHOCHTb 3aKOHOMePHOCTH, OOHapy2KeHHBl| 
Y OMHMX KilaCCOB XKMBOTHEIX, Ha Apyrue. AKTHBHOCTb 9TOTO cbepMeHTa (KaK | 
MHOFHX Apyrux) B Mosry pblO onpesemAeTCH MHbIMM OTHOWICHHAMH, YeM Te, KC! 
TOPble HMeIOT ME€CTO B MOSry HM BOOOLLe B TKAHAX TeMJIOKPOBHbIX XKMBOTHBIX. | 
Himetotca HaOs0LeHusA, YTO B TKAaHAX MeHee BHICOKO OpraHH3OBaHHbIX 2KE 
BOTHBIX HepeAKO BCTpeyaiorcd Oolee BbICOKHe KOHUeHTpallun depMeHTOB 
APYTHX OMO/OPMYeCKH aKTMBHBIX BelllecTB. MoxHO clenaTb mpeknooxKeHHel 
uO Ha HHSUIMX CTyMeHAX (bumoreHesa OMOXMMMYeCKHe Mpollecchl mpoTeKaio} 
McHee€ SKOHOMNYHO, C Oovbileli saTpaTol MaTepHasOB, BCeCTBHe MeHee copef} 
IMCHHOM OpraHu3allun x%MBOH MaTepuu. Kpome toro, y pbi6 ycnoBusa lIpoTeKé| 


| 


i 
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HMA OOMCHHBIX TIpOlleccoB OTMMYAIOTCA OT TAKOBBIX y MyleKOnUTaloMMx. Pride 
|AKTHBHBI NpH HH3KHX H NepeMeHHbIX TeMNepaTypax cpeAbl (pentuun u amcbu- 
(DMM MPH STHX TeMNepaTypaxX OOBIYHO OYeHb MaJIO AKTUBHbI WIM BOBCe Heno- 
‘BIDKHBI), HepeKO MPH HU38KUX HaNpAKeHUAX KUCOPOJa CpebI MH KPOBM; OHH 
(OXPaHAIOT NOCTOAHCTBO HOHHOPO cocTaBa BHYTpeHHeli cpefbl u np. Bosmoxxo, 
HTO BCe STH 9HEPreTHyeCKHe 3aTPaTbl KOMMEHCHPYIOTCA 3HAUHTEJIbHBIM KOHUe- 
TBOM PaCXOJLyeMbIX (PePpMEHTOB HIM BbICOKOM AKTHBHOCTHIO UX. 
| WUsyyenne kucnoh cocdara3bi Mosra B buoreHese NO3BOHOUHBIX (puc. 16) 
POHapy2KUNO COBCeM [[pyrMe 3aKOHOMePHOCTH, YeM Te, KOTOPbIe ONpeenAIOT 
pacnpeseneHHe WenouHoOH socdata3sbl. IIpexze Bcero, He BbIABHIOCb HHKaKOlt 
KOPPeJIAWMH Mey aKTHBHOCTbIO @epMeHTa H BBICOTOM pasBUTHA cbyHKIUHH 
osra. Takyl0 2Ke He3aBHCHMOCTb aKTHBHOCTH KUcOl cboccatTa3bl OT pa3sBHTHA 
prea Mosra B OHTOreHe3se oTmMeTHia Unpkosckas (’). 

na Kucnon Pochata3sbl Mo3ra TeMJIOKPOBHbIX KHBOTHBIX HavOoee Xapak- 
repHOH OKa3ajlaCb BbICOKad AKTHBHOCTh B MO3KeuKe. Taka BbICOKaA aKTHB- 
SHOCTh KucoH docdaTasbl B MO3%KeUKe OOycOBIeHAa, nO-BHAMMOMy, Gobo 
MJIOTHOCTbIO B HeM sep. Ha ocHopaHnu mpxAMbIX rucToxumuyeckux (7,1) x 
{KOCBEHHbIX OHOXHMHUYCCKHX JaHHElX (’), Kucasn cboctbatasa aABAAeTCA AepHbIM 
ipepMeHTOM. 
M3yyenne kKucnon tocdara3sbl B MO3ry Y XOJOAHOKPOBHBIX He NO3BOsHO 
yCTaHOBMTb HHKaKHX OnpeseseHHbIX 3AKOHOMEPHOCTeli B OTHOLIEHHH ee pacnpe- 
Qenenux. Hadstogaiotcs Oombuine KomeO6aHuA B ee AKTMBHOCTH B Pa3HbIX OT- 
qemaX MO3ra MW Y OTJeIbHBIX BHOB. 

OnucaHHble pa3siM4uA MEK WenouHOl Hu KucnOH dbocarasamu ator BO3- 
MOXKHOCTb MIPH3HaTb UX 3a Pa3MYHble PepMeHTHI, OGaaloulHe, MO-BuAMMOMy, 
PasHOH BHYTPHKeTOUHOH MOKaNMB3allMeH MU, CeOBaTebHO, Pa3vMUHbIM y4a- 
iCTHeM B OOMEHE BeLeCTB KJIeTOK Mosra. 


Mucrutyt du3svonoruu um. V. I. Tasnosa IloctymH10 
Akaemunu Hayk CCCP 6 II 1959 
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PH3SHOJOVTHA 


r. H. KACCHJIb, 9. A. MATJIMHA u P, A. COKOJIAHCKAS 


AJIPEHAJIMHONOJOBHbBIE BEULECTBA H BHOJIOPMYECKAA 
AKTHBHOCTb KPOBM TPH XOJIOMOBON TIPOBE 
B YCJIOBHAX HOPMbI HW AMIHUEPAJIBHOM MATOJIOrMH 


(I1pedcmaeaexo axademukom JI. C. HImepx 4 XII 1958) 


Hawumu npespiynyumu uccseqopanusmnu (1-*) ycraHoBjleHO, 4TO onpesee- 
HHe Pa3sJIMYHbIX (OPM apeHaJIHHONOAOOHHIX BellecTB (aqpeHasuHa, Weruypo- 
cbopM, xpomoreHos), Hapsayy c u3yueHHeM OnosorMyeckoH — cCuMMaTH4ecKOu 
MH lapacuMnaTuyecKoOlt — aKTHBHOCTH KPOBH B YCJOBHAX HOPMbI HM MaTOJOrHu 
XapakTepu3yer B OMMpeemeHHOH CTeMeHH COCTOAHHe BereTaTHBHOH HepBHOH 
cuctempl. B To Ke BpeMA padoTbI Halle ma6opatopun (*) MoKa3asIM, 4TO OMHO- 
KpaTHoe ompeyemeHHe XHMMYeCKOrO CocTaBa WH OHOJIOrHYeCKHX CBOHCTB KPOBH 
He MOKeT lath MpescTaBMeHHA O TpaHuWax roMeocTa3sa HM O CTPyKType MaTouo- 
ruyecKOrO CHHApoMa, MpelcTaBsaioulero BCera COUeTAHHOe MpOABeHHe NaTo- 
JIOTHYeCKUX TIpoleccoB MH ABeHHH KOMMeHCaIMH. 

OcHOBHBIM MPHHIMMOM MPOBOLHMBIX HalIMM KOJWJICKTHBOM UcceloBaHHlt 
ABJIAeTCA HHAaMUYeCKOe U3YYeHHe OPraHH3Ma YesOBeKa — 30OpoBoro, 3a6oue- 
Baloulero, OOJbHOrO MU BbIs,OPpaBsUBalomlero. Kak MpaBHlO, MbI He OrpaHvuH- 
BaeMCA oOnpeleseHHeM KOHeEYHOM (PH3HONOrHyeCKOH WIM OHOXMMHYeCKOH KOH- 
CTaHTbl, a CTPCMHMCA Mp NOMOMIM pa3IM4HEIX (PYHKIUMOHAIbHBIX Harpy30K 
BbIABHTb IIPHCHOCOONTeJIbHbIe MCXAHH3MbI OPraHH3Ma MW pa3srpaHHunTb MepBuy- 
Hbl€ H BTOPHUHbIe Peak, HMEIOMIME CTOJIb CYMLECTBEHHOe 3HAUeHHe JIA BOSHUK- 
HOBeHHA, CTAHOBJICHHA WH UCXOZa 3a0oeBaHHA. 

J\a XapakTepHcCTHKH PpeaKTHBHOCTH BereTaTHBHOH HEPBHOM CHCTeMbI MbI UpH- 
MeHHWJIH MeTOX OMpelesIeHHA alpeHaJIMHONOOOHKIX BelllecTB WH OnomOrH¥ueCcKON 
aKTHBHOCTH KPOBHM IIpH HeKOTOPbIX (PYHKUMOHAJIbHBIX Mpobax (AO u Mocse Ha- 
rpy3ku). B qaHHOM COOOMICHHH MpPHBOAATCA Pe3YJIbTAaTbI, NOJIYYCHHbIe MpH XO- 
JIOMOBOH mpo6e (oxaxKeHHe PyKH HCcMbITyemoro). 

HcceqoBaHuA MpOBOAMWJIMCb Ha MpakTH¥eCKH 3JOPOBbIX HCMbITYeMbIX (KOH- 
TPOJIbHad Ppyima) MH Ha OOMbHBIX C Pas/IMYHbIMHA PopMaMH AMI WedatbHoH Ma- 
TONOFHN. Kannuka Wusnedabublx HapYWeHHii WIMpOKO paspaboraua H. VW. Tpa- 
ULCHKOBbIM Cc coTp. (°,°). OnucaHbl MHOrooOpa3Hble POpMBI paccTpolictB, BO3HH- 
KalouluX MIpH OpraHvuecKHX HW (CYHKUMOHAJIbHbIX MOpakeHuAX STON OGMacTH 
Mosra HM ee rHMOTaaMMuecKOro oTeNa. 

MeTOMuUKa H MaTepHad UccHeROBAHNU A. Comepxanne 
apeHaIMHOMOOOHBIX BeUeCTB B KPOBH OMpeseAocb NO MeTony IHoy, mo- 
quduiupoBanHomy A. M. Yrescku (") (WIA BRIABJICHHA Meruspodopm B mpucyT- 
CTBHM aCKOpOMHOBOK KuCIOTHI. McceloBaHuA MpOBOAMINCb B KUCJON HM Ie0"- 
HOH cpeqax. B kucmol cpeye ompesensiorca OOpaTHMO BOccTaHOBJIeHHbIe ape- 
HaJIMHOMOQOOHbIe BelllecTBa, B COCTaB KOTOPbIX BXOJAT alpeHamMH u Apyrue 
HeHeCHTHPUUMPOBAaHHble (POPMbI apeHasMHONOMOOHBIX BellecTB, B TOM 4nCAe 
HOpapenasNH. OO OTHOCHTEIbHOM COep2KaHHN allpeHaJIMHa u Apyrux alpenanu- 
HONOJOOHBIX BeUCCTB MOXKHO CYTMTb NO KOS*PPuUMeHTy ciemupuunoctu (KCn), 
KOTOPbIM ABJIS€TCH MATCMATHYCCKHM BbIPaxKeCHHeM OTHOMECHHA BeIMYMH, Momy- 
YeHHbIX MPH KOJIOPHMCTPHPOBAHUA B IeMOUHOM Cpese, K BeMYMHAaM, Nomyuen- 
HbIM pH KOJIOPHMeTPpHPOBaHHH B KUCON cpele. 

C HeKOTOpoOH YCOBHOCTHIO MbI NIPHHUMaeM, uTO npu KCn>2 hpaxuna Boc- 
CTAHOBJICHHBIX aPCHaJIMHOMOROOHHIX BEWECTB COJeEP%KUT TOKO ajlpeHasuH. 
IIpu KCn<1 afpenanmu orcyrersyer u onpefenaiorca Hendentudunposax- 


446 


1€ alpeHasJIMHONOMOOHbIe BelllecTBa, OObequHAembIe A. M. Yresckum Mod Ha- 
aHHemM xpomorenbl. Ecuiu 1<KCn<2, B uccmeqyemom cy6crpate coepxKaTca 
|peHasiMH u xpomoreubt. Mx coorHomenne onpesennerca BeaMunHOl KCn. 
BuolormyecKkad aKTHBHOCTb KPOBH (HIM Mla3Mbl) HCMbITHIBaIacb Ha H30/u- 
BaHHOM Cepflle JIArYUWIKM HM CIMHHOK Mblluie nuaBKu. []pumMenamacb onucaH- 
A HaMH B pebiqyuiax cooOujenuax (*) MeToquka c KOJIMYeCTBEHHbIM yueTOoM 
pekTa u (papMakovlorMyeckHMu mpo6amu (aTponMHusanua cepmua). Tomysen- 
I€ Pe3yJIbTaTbl CTAHAaPTH3OBaIMCh MO apeHaMHy UM alleTuIXOuIMHy. 

| Haummu paOoramu (°) ycraHopmeHo, ¥TO CHMMmaTHYeCKasd AKTHBHOCTh KPOBH 
SOTBETCTBYeT B OCHOBHOM yPOBHW af peHasIHHONOMOOHHIX BelecTB. ConocTaBlAA 
WepxkaHne MoceqHux WM BeMunHYy KC, c OHO CTOPOHbI, WH CHMMaTHuecKy10 
<THBHOCTb KPOBH — C Apyrol, Mbl MPH K BbIBOLY, UTO apeHasMH OKa3bI- 
eT Ooulee CHIbHBIN CUMNaTOMHMeTHYeCKHA aipeKT mpu nepdy3un us01MpoBaH- 
pro cepa JIAryuIKM, YemM XpomoreHpl. V3yyaa pasauunple cbopMbl HepBHO! 
TOJIOPHU, MbI yCTaHOBHJIM, 4TO mpH KCn >1 nonomwuTenbHbI MHOTPONHBIH ap- 
KT Yale HaOOAaeTcsA B BLICOKHX PpasBeyeHuAx Kposu (1 : 1500), B TO Bpema 
RK mpu KCn< 1 nosoxuTeI HEI HHOTPOMHbI stppeKT B BLICOKUX pasBeeHHAX 
‘CYTCTBYeT HM BbIABJIACTCA MPeCHMYLeCTBeHHO B pasBeqeHuaAXx 1: 150 u 1: 15. 
| Uccrefosanua mpoBosuiucb HaToilak uM ToTYac xe Moce 3-MMHYTHOrO MO- 
J yXKeHHA KHCTH PYKH B xosoLHy10 Boy (-+4°). Takaa mpolelypa BbIsbIBaeT, 
p3s0yx enue Tunopu3sapHoro uM CHMMaTo-apenamoBoro alimapata. 
PesyabTaTb. Y mpakTwyecku 30pOBbIX UCMbITyeMbIX XOO0BaA 
pooa BbISbIBAJIa YBEJIMYCHHe CHMMaTHYeCKOM AKTHBHOCTH KPOBH, BbIparKalolleeca 
MOBbIMeHHH MOJIOXKUTCbHOFO HHOTPONHOrO appekta Ha U30/1MPpOBaHHOM cepAe 
ATYUIKU (B cpeqHem Ha 40—50%) wu CHMKeHUM YPOBHA alleTHXOMHAa B KpOBU 
3 cpefluem Ha 40%). B OombUIMHCTBe CLy4aeB HaGuOLaOCb yBeIM4 EHH e COslepiKa- 
MA OOPaTHMO BOCCTAHOBJICHHBIX apeHaJIMHOMOMOOHBIX BellecTB H pexKe — m0- 
piuenHe KCn. Y HeKOTOPHIX HCMbITYeMBIX MOBbIMIeHHe CHMMATHYCCKOM AaKTHB- 
OCTH ObIIO OOycOBeHO 3HauuTenbHDIM (fo 60—70%) cHu2xKeHHeM ypOBHA 
WeTHIXOHHA. 

TakuM oOpa30M, y MpakTMyecKH 30pOBbIX Oe nepBMYHOH peakllMei 
praHu3Ma MpH XOJIOMOBOH Harpy3ke ABMAeTCA AKTHBALMA CHMNaTO-alpeHano- 
oro alimapata, BbIparKalowladca B MOBbILIeHHH CHMMaTHYeCKOH AKTHBHOCTH Kpo- 
1 3a CUeT HapacTaHHA afpeHasIMHOMOMOOHHIX BelllecTB, JIHOO CHH2KeHHA alleTHJI- 
wIMHa. B 3aBHCHMOCTH OT PYHKUMOHAbHOrO COCTOAHHA WH PeaKTHBHOCTH HepB- 
IX M€XAHH3MOB Ka¥eCTBeHHble MW KOJIMYeCTBEHHbIe CABUTM MOryT ObITb pa3sJIHy- 
IMM, HO HalpaBJIeHHe UX NOAYHHEHO OJHUM MU TeM %Ke 3aKOHOMEPHOCTsM. 

OnpewleneHue apeHasIHHOMOMOOHbIX BelllecTB U OHOMOTHYeCKOM AKTHBHOCTH 
popu y 74 GOuIbHbIX C Pa3IMUHbIMH (hbOpMaMu MopaxkeHud WuIHWepabHoH O6- 
ACTH MlOKa3aIO, UTO Pe3yJIbTATbI XOMOMOBOH MpOObl Pa3sIMYHbI B 3aBMCHMOCTH 
. KIMHHYeCKUX MpOABMeHHH OomesHu (MpeoOJawaHuA TOHyCca CHMMaTHYecKoH 
Mu MapacMMnaTHyecKOH HEPBHOM CHCTeMBI, MOTeCHIMaJIbHbIX TpaHWIl TOMeOCTAa- 
TUECKUX PeaKILHH, COOTHOWICHHA MepBMYHbIX MaTOJOTMYeCKUX HM BTOPHYHbIX 
SMI€HCATOPHBIX ABJICHHHM, MHEPTHOCTH HJM MOABYXXHOCTH HEPBHbIX Iporec- 
B). Y OOJIbHDIX C MOPaxkeHHeM AH2HUWepasIbHOK OOMAacTH Yale, YeEM Y 3OPOBbIX 
SMIbITYEMBIX, IPH XOMOLOBOH mpobe uMeeT MeCTO HapacTaHWe YPOBHA ajpeHa- 
1Ha, UTO BbIparxkaercA B MOBbIWeHHH KCn. 

B 3aBuCHMOCTH OT Pe3YAbTATOB, MOMYYeHHBIX MPH xOOZOBOH mpooe, OouIb- 
Je C MOpaxkeHvAmMu AuzsHWedaIbHOH OOacTH MOryT ObITb OTHECEHbI K OAHOH 
3 CENYIONIUX YeTEIPex rpynn: 

Irpyuna. Y ucmpiryembix 9TOM rpymmbl peakUMA Ha OXJlaxKeHHe Kaye- 
BCHHO He OTJIM4aeTCA OT HOPMBI. Tak 2Ke, Kak Y MpaKTH¥eCKH 3AOPOBBIX JII0- 
i, Y HAX MMeeT MECTO HapacTaHwe CHMMaTHYeCKOM AKTMBHOCTH HW CHM2KCHHA 
\OBHA alleTHxoMHa. OfHako B 3TOM rpynme HepesKo HaOmofaioTcA 3HauH- 
JIbHBIC, MpeBblilaloulve PpusMONOrMyecKHe KOMeOaHHA, CABMTM B COsepKaHHH 
cleyeMbIX BelllecTB. Tak, MpH BbICOKOM TOHyCe CHMMaTH¥eCKOH HepBHOM 
CTEMbI MocIe XOMOROBOH MpoObl 3HaUNTebHO HapacTaeT CHMNAaTHUeCKad aK- 
BHOCTb KPOBH WM Ppe3KO MaflaeT yPOBeHb alleTHJIXOJIMHA. 
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ToT THM peakILMU HMEET MCCTO IIPCHMYIILeECTBEHHO y JIMIL C (byHKUMOHAJIbHBIMB 


HapYICHUAMM JeATEbHOCTH PeryJIATOPHBIX FMMOTAMAMHYECKUX ILCHTPOB. | 
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Puc. 1. Usspanyenupie peaktMu pH XomogoBo mpobe. A, 5 u B — BAMAHHE CbIBOPOTKH KpoBH 

Ha H30/IMpoBaHHoe cepAle AryuiKu: A — B3ATOH AO OXJaxKeHHn, B— nocme oxmaxyenua, 

B — mocae oxnaxkeHHA — Ha aTpOMMHM3HpOBaHHOM Ccepsue. [ — BAMAHHe KPOBH, B3ATOI TO 

oXslaxKeHUA (a) H Mocme OXNaKIeHHA (6), Ha CIHHHYIO MBIINMY WHABKH; a’, 6’— BHAHMe cTaH- 
HapTHoro pactsopa alleTumxomuna (1 : 10-8) 


CMOTPA Ha OOMINE MpeRbABAAeMBIX OOJIbHBIMH 2Ka06, 3a6oeBaHue MpoTeKaeT 
OObIyHO OaFOMpHATHO HM MerkKO MOMMaercA TepaneBTHyecKHM MeponpuATHSM. 
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/PNOXRUTEALHOM MHOTPOMHOM PeakIMH Ha H30/1MPOBaHHOM Cep/lle JIATYWIKH, Hapa- 
@aHve apeHasIMHOMOAOOHBIX BeLeCTB, B HEKOTOPbIX CyIy4YaAX MOBbILIeHHe 
\JCn) H OJHOBpeMeHHLIM MOBBILMeHHeM ypOBHA aleTHixouHa. Hago nomaratp, 
ro NepBHYHad CHMMaTHyeCKad peakIlMA Cpa3y %Ke KOMMeHCHpyerca BOsOyxKTe- 
y4emM TlapacMMmaTuyeckux aemeHToB. IIpomecc sToT xapaKkTepuH3yerca uHOrAa 
MBJICHHAMM M3ObITOUHOH KOMMeHCalMM, rpaHuyameH c naTomoruet. B  atux 
MywaxAxX YPOBeHb alleTHXOJIMHAa BOSpacTaeT B Ba, HHOTa B TpH pasa. IlosTomy, 
| 3aBHCMMOCTH OT KJIMHHYeCKUX CHMMNTOMOB, HEOOXOAMMO pasrpaHHUMTh 3/1eMeH- 
bl OCHOBHOTO cTpajlaHHaA H KOMMeHCallMH. 
) Ill rp yuna. B 9ro rpynne xonogoBaa npo6a conpoBoxaerca CHH2Ke- 
iM€M CHMIaTHYeCKOH dKTHBHOCTH KPOBH (oCaGJeHHe MOMOXKUTeIbHOTO HHO- 
yponHoro sexta Ha H30/IMPpOBaHHOM CepAlle JIATYUIKH, He UCUe3arOLee IPH ero 
TPONHHHSaHH, YTO yKa3bIBaeT Ha OTCYTCTBHE WIM CHHXKeHHe YPOBHA CHMMAaTO- 
| MMETHYCCKHX BeLeCTB, YMCHbLUICHHE KOJIMYECTBA aPpeHaJIMHONMOOOHbIX BeLLeCTB, 
OvIbIUeH YaCTbIO CHHKeHHe KC) HW OJHOBPeMeHHOe YMeHbINeHHe alleTHJIXOJMHA. 
PesyIbTaTbl 1po6bl y OOMbHEIX STOM FpyNMbl yKa3bIBaloT Ha HeAOCTAaTOYHYIO: 
#€AKTHBHOCTb CHMMaTO-allpeHaJOBOrO alnapata, KOMMe€HCHPYeMYIO OTHOCHTEJIb- 
iF ca6ocTbio NapacMMnaTuyeckoro OTZela BereTaTHBHOM HepBHOM CHCTeMHBI. 
3 STHX CJIyyadX PeKOMeHAyeTCA MpoOBecTH JOMOMHUTeMbHO TeMIOByIO Mmpoby 
4), paspaOoTaHHyl0 HaMM JIA XapaKTePHCTHKH PeaKTMBHOCTH napacummaTuye- 
“KOH HEpBHOH cucTeMbl. PexomeHyeTca Ha3HayeHHe TepaneBTHYeCKUX MeporIpH- 
(THM, HallpaBJIeCHHbIX Ha MOBbILMeHHe TOHYCa CHMMaTO-apeHasIOBOrO alimapata. 
IV rpynuna. Batotrpynne xonogoBan mpo6a compoBoxaerca CHH2KeHHeM 
wMilaTHyecKOH aKTHBHOCTH KPOBM (OTCYTCTBHE NOJOKUTeMIbHOrTO MHOTPOMHOTO 
<peKkTa Ha UB30JIMPOBaHHOM cepAe JIATYIWKH, NOABIeCHHe OTPHaTebHOrO 
HHOTPONHOTO addekta, He Ucuesarollero MPH aTPONMMHUBZAILMU Cepflla, YTO yKa- 
sbIBACT Ha BbICOKYIO NapaCHMMaTHYeCKYIO AKTHBHOCTb KPOBH M MOUTH MOJIHOe OT- 
*YTCTBHe CHMMaTHHOB, YMeHbILeHHe COJep2xKaHHA alpeHasIMHONONOOHBIX BeLLeCTB, 
iHOrfa CHu>KeHHe KC). ORHOBPeMeHHO 3HaUMTebHO HapacTaeT YpOBeHb alle- 
‘MJIXOJIMHa B KpOBH (puc. 2). Takand u3BpallleHHad peaKUMA Ha XOOLOBy1I0 Mpoby 
IBJIACTCA MOKasaTeseM CiaOOCTH CHMMaTO-adpeHaJOBOorO alllapaTa H BbICOKOTO 
‘oHyca MapacHmMMaTuyecKkol HeEpBHOH cucTeMbl. Ona HaOmOaeTca MPH TAKeJOL 
IMSHWepaIbHOH MaTOMOTHH Cc ABJICHHAMH BbIPaxXeHHOrO HapylleHHA peryuisA- 
fOPHBIX MpoOleccoB, TpyAHO MOMawuluxcA TepaneBTHYeCKOMY BO3JeHCTBHLO. 
Mot oTMeyaeM, YTO IPH AHaHUWecdaIbHOH NaTOMOrMM yBeHueHNe (HIM yYMeHb- 
ueHve) CHMNaTHYeCKOH AKTHBHOCTH KPOBM B TOM WIM HHO CTeMeHH CBA3aHO C 
IOABJICHHeEM (HIM OTCYTCTBHeM) alpeHamuuHa. He Bo Bcex culyyaax MMeeT MeCTO 
IOJHBIM MapaseH3M MexKLy YpOBHeM aflpeHaJIMHO-NOJOOHBIX BEeIeCTB, BeJH- 
mHok KCn wu CHMMaTOMHMeTH4UeCKUMH CBOMCTBaMH KpOBH. CummaTuueckaa 
IKTHBHOCTh OMpeeAeTCA HE TOMbKO KOJIMYECTBOM al{peHaIMHONOJOOHIX Be- 
MeCTB, HO HM YPpOBHeM alleTHXOIMHA H Apyrux NapaCHMMaTHHOB, a TakxKe 
COOTHOIMEHHEM allpeHauHa, Reruspodopm, xpomorenos u T. A. Hapacranue 
SMMMaTHYeCKOH AKTHBHOCTH MOET 3aBHCeTb HE TOJIbKO OT HaKOMJICHHA alpeHa- 
NMHOMOMOGHBIX BEILeCTB, NepexOJa OKHCJICHHBIX (POPM B BOCCTAHOBJICHHbIE UT.JL., 
10 H OT CHHXKCHHA YPOBHA NapacumnaTHHOB. TOUHO Tak Ke MH YMeHbILeHHe CHM- 
TATHUeCCKOH AKTHBHOCTH HepeAKO CBA3aHO C POCTOM YPOBHA NapaCMMNaTHHOB. 


Tpynna un.-kopp. AH CCCP H. HW. Tpamenkosa Tlocrynuaio 
: npH OtTyemeHHu OnvomormuecKHX HayK 29 XI 1958 
Akagemuu Hayk CCCP 
IMTUPOBAHHAS JIMNTEPATYPA 

DP Hoek ace va bs OsAse Mata an a, JAH, 117, No 6, 1085 (1927). * T.H. Kac- 
-uab, 9. UW. Tuuuobypr, 2. A.Matauua, P. A. Pa6uHOoOBHY, Bonpocnl du- 
SHOJIOHH UM NaTONOrHH WuaHLEdanbHol oOnactu, M., 1958. 3° T.H. Kaccuas,9.A.Mart- 
1uHa, P. A. Cokoauucxkas4, I]po6nembl 9HJ0KpuHOsOrHA H ropMonoTepanuy, 1, 1959. 
IH. HW. Tpameuxkos, [.H. Kaccuab, PKypH. Hespomatonoruu HM McHxHaTpHH, 
2, (1958). , H. HU. Ppameukos, Tepanestuy. apxus, 28, Ne 1, 3 (1956). Ll 2 iets 
~pameukos, Bonpoch dpusvonormu M MaTonorH“M usHWepatbHOl oOacTH, M., 1958. 
A.M. Ytesexku ii, Bonpoch! 6voxuMuy HepBHol cucTembI, Kuep, 1957, cTp. 13. 
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PH3ZHOJIOTHA 


A. M. YFOJIEB u usen-Koppecnonzent AH CCCP B. H. YEPHAPOBCKHH 


O POJIA HHTEPOLWENTOPOB B ®OPMHPOBAHHH 
NOBEAEHYA BbICHIMX )KHBOTHbIX 


Cpe BaxkKHbIX MpOOJIeM BBICIUeH HePpBHOH JexATebHOCTH OHO U3 HanOouee | 
CMOPHbIX H MeHee BCerO H3YYeCHHBIX ABIAeTCA NpOOsmeMa yYaCcTHA MHTepolen- 
TOPOB B (OPMHPOBaHHH NOBeEACHHA BBICLIMX 2KXHBOTHBIX. 

IIpuHaTo cuHTaTb, YTO POMb HHTEPOLenTOpOB B OCHOBHOM OrpaHHuNBaeTca | 
peryJAlHeH COCTOAHHA BHYTPeCHHeH CpeAbI OPraHu3Ma HM YTO OHM MMEIOT JIMILIb 
yacTHOe OTHOMeHHe K MpOTeKaHHIO MOBeJeHYeCKHX AKTOB, OOPalIleHHbIX BO- 
BHEIUHIOWW Cpely H OOeCNeYMBaIOMIMX MpucnocoOieHHe OpraHu3mMa K OKpy2Kalo- 
ule OOcTaHoBKe. 

Onuako eme M1. M. Ceyenos BbICKa3aJI MbICAb, YUTO HMCHHO MOTOMY, 4TO BCH, 
KHH MOBeAeCHYeCKHH AKT ABJIACTCH B3AMMOJeHCTBHeEM OpraHH3Ma C OKPpy2Kalo- 
Uk cpeqoH, MoBeqeHHe OnpeyenneTcaA Kak 
BHeIHeH CHTyallueli, TaK WM TeKYLLHM CO- | 
ete CTOAHH€M BHYTPeHHeH cpedbl opraHu3ma 

(‘). Oro mpeqnonoxwenve B Jabuelimem 
OblIO MOATBEPKAeCHO, WH UMEIOULHeCA B Ha- 
CTOAMee BPCMA JaHHbIe MO3BOAIOT CUH- 
TaTb, 4YTO HeOcTaTOK HIM M3ObITOK Onpe- 
J@IeCHHBIX BelleCTB B OpraHH3mMe MpH 
OMpeeJICHHbIX YCJIOBHAX MPHBOAUT K cne- 
WuuyecKOMy H3MeCHEHHIO MHULeBOrO MOBe- 


| 


PST ae TeHus. 
B sa6opatopuu WV. II. Tlapnosa 6n110 
Puc. 1. Horpe61eaue 40% pacrsopa oKas3aHo (°,’), uro AHuTebHOe HacbILle- 


PJIIOKO3bI BAarOTOMHPOBaHHAbIMH (@) UW UH- Hue raHH3Ma coOaku x0 E 
TaKTHBIMH (6) KpbIcaMu. CpeHue JaHHble OP 6 HOPHCTEIM Hatpm 


2 cyTouHBIX onbiToB Ha 4 BaroTomuposan- ©M HJIM CaXapOM IPHBOAMT K usOupaTeb- 
HBIX H 4 KOHTPOJIbHBIX 2KMBOTHBIX. 1 — HOMY OTKa3yY OT STHX BeLICCTB. Ilo3yHee 
c0 go 16 uac., 2—c 16 go 24uac., Tomax (°) Hama, uTO KopMmeHue O6e3bAH 
3 — Bcero 3a CyTKH OAHOOOpasHOK MMe MpuBOAHT K TaKMM 
H3MCHEHHAM YCJIOBHBIX  JBHraTeJIbHbIXx 
pedsiekcoB, KOTOpble JOKasbIBaloT BJIMAHHE COCTOAHHUA BHYTPeHHeH cpesbl 
Ha mopeyenue. Puxtep u Bupmunrom (™*) ycraHoBHiu, 4TO KpBICbI c mepe- 
BASAHHBIMA %KEIYHEIMH MPOTOKaMM OTKa3bIBaIOTCA OT MHULM, cosepxamieli 
»axup. Tpaiié u Topyox (*°) o6Hapy2kwIH, YTO KPbICbI, B TeYeHHe HEKOTOPOrO Bpe- 
MeHH JIMUIe€HHbIe KOMMIeKca BHTaMHHOB B, u3 BcexX mpeiaraeMbIx nOpuMi 
CTaHlapTHOrO pallHoHa BbIOMpalOT HMCHHO Te, KOTOPble coOsepxKaT 3TOT BUTAa- 
MMHHbIM KoMmteKc. Ilocme yaneHua y OeubIX KPbIC HaknOyueyHUKOB, cuelcT- 
BHe€M KOTOPOrO ABIACTCA SHAUMTeIbHaA NOTepA HaTpHaA mpu Anypese, Pux- 
tep ('*) Ha6mioJal yCumeHHoe moTpeOmeHHe Pa3sIMUHBIX coe HaTpHA. 
OjHakO O4eBHAHO, YTO BO BCEX STHX CYYaAX PeYb UJeT MM6O O COBepIeHHO 
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(HbIX MaTOMOTHYeCKUX CABMTaX B COCTOAHHM BHYTPeHHeH cpesbl, mH60 O Aan- 

bHBIX H OWCHb Pe3KHX H3MeCHEHHAX pexkuMa muTaHua. Tem caMbIM Bormpoc 
JIMAHMAX BHYTPCHHeH CPebI Ha NOBeCHHE B HOPMAJIbHbIX yCJIOBUAX OcTaeT- 
B 3HaYHTeEJIbHOH Mepe OTKPBITHIM. 
Hawi Onbirbl OblIH NpOBeeHbI Ha 3M0POBbIX OebIX Kpbicax Becom 110 — 
)) r. 7Kuporuble Ha CyTKH MOMellaivcb B KIeTKH, CHAGXKEHHbIe CHelHasbHbIMU 
KaMH, COJepKaBUIMMH pa3yMUHbIe 

6 Ta6naunua 1 

STBOPbI, H MOMIM BbIOMpaTb Te WIL 

rue W3 HHX. Ouse 

2 OTpeOJeHO 3a CYTKH 

B Ne€pBOH CepHH ONMbITOB KpbicaM  peaveubnanl neGruey Puen 
Aarau Ba pacrBopa: I — 40% 


Unucwo 


TBOP rllOKO3bI B Boge; II — 40% - Kppic a 
keTBOP TOKO3bI B 1% NaCl. Pepa: Wenoedae 

Kak BHHO 43 TaOs. 1, *XMBOTHBIe B 

Me IIbIOT IIPCEHMYLIeECTBEHHO COJIeBOH 

TBOP IIIOKO3bI. ITO, BEPOATHO, CBA- ee ae 8.5 iy | sit 

O € HeOGXOXMMOCTbIO KOMMCHCHPO- Oni 4 25 19 mm 


fb NoTep1o coueH mpu Wuypese. Ho 

(iM TaKOH BbIOOP AeHCTBUTebHO CBA3AH C perysmAWMeH XMMMYeCKOrO cocraBa 
OBH, TO MOXKHO OblIO OKUMaTb, YTO HCKYCCTBCHHOe BBEeHHe B OPraHH3M 
Cl cyujecTBeHHO OTpa3sHTcA Ha peaKUHH BblOopa. Onbirbl noKa3asu, 4TO 
iM 2XHBOTHOMY B TeweHHe cyTOK BBOLMTCH | Ma cbu3HOmOrM4ecKoro pa- 
s0pa, TO BO3HMKaeT ycuseHHoe NOTpeOieHHe BOHOrO pacTBOpa TJIOKO3bI 
HanmpOTHB, Pe3KOe€ YMeHbINeHHe MOrOWeHHA CcOeBoro pacTBOpa (Ta6u. 
— ompbit). 

Tipu 9ToM, HecMOTPs Ha TO, 4TO MCHAVICA BbIOOP pacTBOPOB, CyTOUHOe N0- 
eOe€HMe TIIOKO3bI %KMBOTHBIMM MpakTHYecKH He MeHsANOCb. TakuM o6pa30M 
| U3MCHEHHE MHIeBOrO NOBeACHUA 2%KUBOT- 
HbIX MO3BOJIAJIO HM BOCCTaHOBUMTb HOp- 
MaJIbHOe COCTOAHHE BHYTPeHHeli Cpep. 

Ecau 06 UW3Me€HeCHHAX, NPOUNcIIeMUNX 
BHYTPH OpraHH3Ma, mepejaeTca curHas 
B WeHTpasIbHy!IO HepBHYy!O CHcTeMy, TO, 
€CTECTBCHHO, BCTaeT BOMPOc O TOM, Ka- 
KM€ M€XaHH3MbI OGeCHeUNBAalOT aHasH3 
COCTOAHHA BHYTPeHHeH CpeJbl. 

Hamu usy¥anocb H3MCHeHHe MHULIe- 
BOrO MOBeCACHUA KPbIC MPH BbIKIOUCHHH 
JBYX pedeKCOreHHbIX 30H: 30HbI, CBA- 
3aHHOH C ammapaToM nuileBapeHua (2Ke- 
JIyHOK W BepXHHe OTPe3KH KMMICUHHKa), 
M  CHHO-KapoTHyHoH pedbmekcoreHHoH 
30HBI. 

Ucxoga us onpiros lOur u Tpus (*°), 
B 6  & ge 40 48x, MOKASaBIIMX, YTO sfopoBble 6euble KPbI- 
CbI NOTpeOAIOT KOHILCHTPHPOBaHHble 
pacTBopbl rtoKo3sbl (40%) Kak IHUle- 
c, 2. Tlorpe61enne 40% (a) 1 8% (6) pac- ble, a pasBefeHHble (8%) — Kak muTb- 
)POB TIOKO3bI KpbICaMH C YflaJICHHbIMH eBbie, Mbl HCCJICIOBaIM CYTOUHOe I10- 
DOTHAHBIMU KyOouKamu (/) H MHTAKTHBIMM Tpe6menne 40 u 8% pacTBOpOB TIOKO3HI 


pcaMH (2) B TeyeHHe cyToK. IIo ocu 
(MHaT KOMMUeCTBO BBINMTOrO pacrBopa, XHBOTHBIMH JO H NOcwe Nepepesku 


ocw aOcl\ucc HM Mocwe onepalun yAase- Oy LaloulwX HePBOB NO], uadparmon. 
HHA KapOTHAHBIX KJIyOOUKOB Bpiwio O6HapyxkeHo, Y4TO CyTOUHOe 


noTpe6menue Kpbicamu 40% rsi0KO3bl 

cule STOH Onepalluu He MeHsAeTCA. OfHako pacmpesemenHe noTpedIeHHA B Te- 
HHe CyTOK y MHTAKTHBIX HM OMe€PHPOBaHHbIX XKMBOTHBIX OKa3aJIOCb Pa3JIMYHBIM. 
20Ne€PHPOBaHHble XKUBOTHHIe NOTPeGANIM TOKO3y B TeYeHHe CYTOK JOBOJIbHO 
BHoMepHo. Ilocne onepalluu 9TH %Ke XKMBOTHBIe B TeEYCHHE MePBOH MOJOBUHI 
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Epema nocne onepayuu ——> 


x 


CyTOK BbINIMBasIM MpuMepHo 7/3; HW BO BTOPy!0 MOJIOBHHY CyTOK OKOJIO 2/, 409% 
pacTBopa TJIIOKOSHI. \ | 

Takue OTHOLICHHA B MOTPeOCHHU PaCTBOPOB B TeYCHHe CYTOK ObIIM Hav eHBl 
eCJIM B ONBIT OpasuCb CbITbIe KUBOTHHIe. B onbiraX Ha FOJOMHbIX HKUBOTHEIX Obl) 
noOyueHbI Apyrve pesybTaTbl. Kppicbl mocse nepepesku Onyx Maloulero HepB 
nod JMadparMok BLINMBaIH OObIy!IO YaCTb PacTBOPa TVIOKO3bI B NepBytO HC 
JIOBHHY CYTOK. 

STH OMNITLI MOZBOMAIOT CleaTb BbIBO], O TOM, 4TO ycTpaHeHHe addepeHTHO 
MMIYJIbcaluv, Hye OT pellenTOpOB MMIMeBapHTeIbHOTO KaHaJla, MeHHe 
PpHTM MOTpeOJeHHA MHIULH. 

Tlo-BHAMMOMy, peLleNTOpbI 2eyOUHO-KMIWeYHOrO TpakTa He TOJbKO CHC 
COOHbI TOPMO3HTb MHINeBYIO BO3OYAMMOCTb, O YEM CBHAETEbCTBYIOT OMBITbI 
TOJIOJHbIX XKUBOTHHIX, HO HW MOBbIMAaATb €€, YTO BHAHO 3 OMNbITOB Ha CHITbIX Kt 
BOTHBIX. : 

Oru MpeAcTaBJeHHA XOPOLWO COracyIOTCA ¢ BEKTPCPUSHOJOPMYeECKUMH UC 
CJIeOBAHHAMM MOcJIeqHUX JeT, B KOTOPbIX ONHcaHa HMNYJbcalluA, BOSHUKAaK 
wad B pellenTopax MMUleBapHTebHOrO KaHaJla KaK MPH COCTOAHHH rosoya, Ta 
uv mpu cpiTocTH (3,°,"). Takum o6pa30M, Mp ycJIOBHH YacTHYHOH eHepBally' 
BePXHUX OTJCNOB NMWeBaPHTeIbHOTO TpakTa MeHACTCA JIMIIb PHTM, HO He ypC 
BeHb HOTPeOJICHHA PIIOKO3bI 3a CYTKH. 

CopeplleHHO Apyrhe U3MeHeEHHA HaGwlOJaucb nocjie ABYXCTOPOHHero ye 
JIGHHA KapOTHAHbIX TyIOMYCOB. | 

Ec mocme nepepe3ki Onyx LaloulNX HeEpBOB NO AMadparmMow cyTouHoe nC 
TpeOeHHe FIOKO3bI OcTaBaslOcb MpakTHYeCKH HeEM3MeHHbIM, TO MOcle JeHepBe 
IkMH CHHO-KapOTHAHOM 30HbI NOTpeONeHHe NMHLWeEBOrO PacTBOPa TVJIIOKO3bI YMeHI 
IWalocb, a NoTpe6enue 8% pactBopa THOKOS3bI HU BObI Pe3KO BO3pacTasO. OT 
ABJICHHe BOSHHKaJIO Cpa3sy 2%e Nocwe ONepalluv U yep2KUBasOcb B TeYeHHE BCer 
nepHofla HaGsIOJeHHA 3a %KUBOTHBIMH (2 — 3 mec.). B KOHTPObHBIX OMbITAa? 
Kora OnepalluA BOCNpON3BOANNa BCe MaHHNyJAUMH, KpoMe yJaneHua Kapc 
THUHbIX KyYOOUKOB, H3MCHEHHA OblIM HeE3HAUHTeIbHBIMH. OG6bINHO yxe H 
2 Heese nocue onepaltun noTpeblenne 40 u 8% rOKO3bI HHTAKTHBIMH XKUBO’ 
HbIMH HM XKMBOTHBIMH, NMOABEPprHyTbIMH KOHTPOJIbHOH OMepalluy, ObINO OLUHE 
KOBBIM. 

CieQOBaTeJIbHO, MO%KHO AyYMaTb, UTO KapOTHAHbIW KyOoueK urpaer cyllec 
BeCHHYIO POJIb B peryAWHH peaklUMi, OOecMeynNBaIOWIMX MOCTYMJIeHHe BOLI UM MI 
WI€BbIX BeILeCTB H3BHE B OpraHl3M. 

B. B. 3axycos (*), C. B. Anvuxos u A. A. Benoyc (?), Tuxdopay u Yatr (3 
H Wp. NOKasaIW BJIMAHHe CHHO-KapOTHAHOH 30HbI Ha JeATeIbHOCTb m0uUel 
Jitou3aqa onucan [pyro nyTb yuacTHA STO 30HbI B peryAWMM BOHOFO OF 
MeHa, CBA3AHHbIM C MepepacnpeeseHHeM 2%XHAKOCTH M@XKLY KPOBbiO HW TKaHAMI 
Tpertui nyTb peryiAalMH BOsHOrO GasaHca — 3a CueT MOCTYMICHHA X%KAIKOCI 
HU3BHe,— BbITeKaeT, KaK MbI NOlaraeM, H3 HalllMX OMbITOB. 

O6Opaulaer Ha ceOA BHUMAHNe pasa Pomb pellenTopoR nuleBapuTen: 
Horo KaHaJla MH KapoTHAHOro KyOoukKa B perymAWMM anneTuTa u KaxbI. Ip) 
BeJCHHbI€ HAMH OMBbITbI AaloT OCHOBaHHe MpelNOMaraTb, YTO pellenTOpb! NHIUNEB. 
PHTeNbHOrO KaHaJla B OCHOBHOM ONpeeIAIOT PHTM MUTAHHA WM B MeHbILel cT 
Ne€HH — CYTOUHBI yYpOBeHb NoTpeOeHHA MMWIM UM %uAKocTH. Peuentoppl K 
POTHAHBIX KyOOUKOB, HalpOTHB, MMEIOT HeNOCpeACTBeHHOe OTHOIWeHHe K «O 
M€PHBaHHI0» NOTpeOHOCTH OpraHv3Ma B NUTaHHH. 

PasyMmeeTca, aHaJiM3 BCX STHX ABJICHMM JomKeH ObITh MposomKeH. Ogual 
yxKe CeHYac OY€BHAHO, YTO HHTEPOLMeNTOPbl yYaCTBY!OT He TOJIbKO B KOOPJUH 
IMM Je€ATeIbHOCTH BHYTPCHHUX OpraHos HM cucTem. Kak Obl HU Oblia COBepIeH! 
Takasd (opMa peryAWMH, OHA OKaxKeTCA UCYepNaHHOl B TOT MOMeHT, Kora u 
CAKHYT BHYTPeCHHHe PesepBLI OpraHu3Ma. CKONbKO-HHOYAb MpOFOWKUTebH: 
A€ATCNbHOCTh XMBOM CHCTeMbI BOSMOXHA JIMIIb MPH CBOeCBPeEMeHHOM MpHToO: 
HeEOOXOJMMBIX PpecyPCOB H3 BHELIHeH cpespl. 

Ec camblli mpollecc norsoujeHua nM OGecneunBaetca pasHooOpa3Hbin 
MOBeACHYCCKMMH aKTaMH, TO CHIHaJMsallMA O TeX HAM WHbIX mMOTpeOHOCT: 
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jeM aHanv3a BHYTPeHHero COCTOAHHA OpraHu3Ma B GOO Mepe cBxA3aHa 
H€ATCJIbHOCTbIO HMHTepollentTopos. 


i 
| WacrutyT nopMampxolt mu matosoruueckoii Iloctynuso 

(bu3sHomoruu 5 III 1959 
AkajleMHH MeAHWMHCKHX Hayk CCCP 
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MAPA3HTOJIOIH >} 


E. J. JOFA4UEB u B. P. BPYCKHH , 


O TKAHEBbIX B3AHMOOTHOWIEHHAX B CHCTEME 
MAPA3UT — XO3AMH B OHTOFEHE3E CHBUHPCKON ABY YCTKU 


(ITpedcmaeaeno akademuxom K. H. Cxpabunoim 18 II 1959) 


OuroreHe3 TpeMaTOA CslaraeTCA H3 CePpHH HEOAHOPOAHbIX SJIEMeCHTOB, O KO 
TOPbIX MOXKHO FOBOPHTb Kak O (a3zax WHKIa 2*KU3HH. Tak, B ase NapasuTupoBa 
HHA B MOJJIIOCKe HEKOTOPble TPeMaTOAbI CO cTaHH MaTepHHCKOM CNOPOLHCThI MO 
ryT nepeXxOAUTb B CTaQHIO MovepHeH CNOPOMMCThI, B CTaHIO Pe, 3aTeM B CTA 
J\MIO WepKapua; paBHbIM OOpa3o0M, HaxXOAAcb Ha OMmpeeneHHOH cTaqMM OHTOre 
He3a, TPeMaTOJa MOXKeT NepeXOANTbh H3 OHO Casbl B Apyryto (u3 napasuTuye 
CKOM B Hemapa3sHTHYecKyl0), Kak, HaMpHMep, MPH BbIXOJe WepKapHaA M3 MOWIOC 
Ka B OKpy»Kalouly1o cpenly ('). 

Haxo_scb B OpraHH3Me MpOMexKYyTOUHOrO XO3HHHa, CMOPOLMCTH, peAHH } 
WepKapHu ABMAIOTCA OMOMOTHYeCKUMH Pa3slpaxKUTeIAMH HU BbIZbIBAIOT OMpese 
JICHHY!0 OTBETHYIO peaKIHIO, B NepByloO Oyepeyb TKAaHeH BHYTPeHHeH cCpedt 
B MecTe JOKasIH3alMu mapa3Hra. 

Tlo qanupm IT. Il. Popsuepa (7), B ycnopuax SanaqHon Cu6upu npolom«Kn 
T@JIbHOCTh (a3bl Napa3MTHPOBaHHA AMUMHOUHBIX Craqui CHOupcKOH ABYYCTK) 
Opisthorchis felineus (Rivolta, 1884) B mMommocke Bithynia leachi (Sheep 
1923) npoflomkaerca B TeyeHHe Toga. EcrecrBeHHO, YTO MPH TaKHX YycOBUA 
TKaHeBadA peaKIWMA MOJIOCKa JOJMKHA ObITb 3allMTHOH WM NONesHOK JA Hero 
HO B TO 2%Ke€ BP€MA OHA KAKHM-TO O0OPa30M OOYCOBMMBaeT BbNKHBAaHHe JIMYHHO! 
mapa3uTa, B NPOTHBHOM CJlyyae He CyecTBOBaJIO Ob CHONPCKOH JByyCTKH Kal 
OnomornMyeckoro Bua. 

Hamu vccieloBalacb COeAMHUTeIbHad TKaHb MoysocKa Bithynia leach 
B y¥acTKaX llapa3HTHPpOBaHHA JIMYMHOUHBIX cTaqMH cuOupcKon AByycrKu. JLu: 
STON WeIH 3apaxKeHHbIe MOJVMIOCKH (UKCHPOBaINCh KuAKocTbIO ByaHa u cnup 
TOM C (POPMaJIHHOM; MpeABapHTebHO B PaKOBHHKaX JleanMcb HeOoubiUIMe po 
KOJIbI JIA MPOHHKHOBeEHHA (UKCHPYIOUleH %XUAKocTH. B nepsom cayyae MowHOC 
KM OCTaBaJIHCb B (UKcCaTOpe NO NOMHOTO pa3MATYCHHA PaKOBHHbI, BO BTOPOM — 
NpOWSBOAMIAaCh JeKaJbUMHalMA PaCTBOPOM a30THOH KUCOTHI. Cepuiiubie ma 
paHHOBble Cpe3bl 3apaxKCHHbIX MOJVIIOCKOB OKpalllMBaJIHCb TeMaTOKCHIMHOM 
Kappauvun-303HHOM, reMaTOKCHJIMHOM Opsuxa Hu 0 Menpreny. 

IIpu paccMaTpuBaHH CePpHHHbIX Cpe30B 3apaxKeHHBIX MOJIJIOCKOB Opocaet 
CA B rslasa OOJIbINOe KOMMYECTBO Pa3sPpO3HEHHBIX B Ppa3HOM HalpaBJeHHU CnOpo 
ICT Pa3JIMUHbIX BOSPaCTOB, pelvH UH pexe Wepkapuves. Han6ouee Menkue, MO 
NOMbIE CNOPOIMCThI OKaSbIBaIOTCA OKPY2KCHHbIMH CIOeEM 6a30(PHIbHBIX aMe6o 
uutos. IlocweqHve, KaK NOKa3aiK uccnegopanua A. A. Sapapsuua (*), ABAIOT 
cA MalOoquppepeHUMPOBaHHbIMH KJICTOUHBIMH 93JIEMeCHTaMH COCIMHUTeENbHO! 
TKAHH MOJIJIIOCKOB. 

Ha paHHux 2Tamax pa3BUuTHA cnopolucr 6a3z0unsbuble AaMeEOOLUTHI CMBAIOT 
CA B MHOPOSepHbI CHMIWIaCT, KOTOPbIi, HECOMHEHHO, ABJIAeTCA y MOJIJIIOCKO 
MPOABJICHHEM 3allMTHOK PyHKUMH TKAaHH BHYTpeHHel cpespt (°). 

Mowogble cnopoluctbl cHOupcKOH AByyCTKH mpetcraBssmioT coOoli OKpyrao: 
WJIM BbITAHYTO-OBaJIbHOM (POpMbI OOpa30BaHUA, MOCTPOCHHBIe M3 MIOTHO eKalllU: 
HeAudde peHUMPOBAaHHBIX KeTOK C THNePXPOMHEIMM spamn. TIporonma3mary 
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Puc. 1. Paspe3 Tpex MosogbIx cnopomuct cuOupceKoit zBy- 
yCTKH, pacMOJIOXKeHHBIX B OAHOK MonoctH. J — cnopoun- 

cTbl, 2 — pa3BHBalollaicH COe#MHHHTeMbHOTKaHHaA KallcyJla. 
Oxkpacka reMaTOKCHJIHH-303HHOM. 800X 


Puc. 2. Kpait pa3pe3a B3pocuioH cNopouncTbl Ha TpaHue c 

TKaHblO BHYTpeHHel cpeybl MONMOcKa. /—cnopolucta, 2— 

TOHKOBOJIOKHHCTad PbIXJIad COCAHHHTebHOTKAaHHAad KalicyJa. 
Oxpacka reMaTOKCHJHH-303HHOM. 800X 


JAH, tT. 126, Ne 2, Jloraues, BpyckHH 
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Kad MaCCa STHX KJIETOK UPesBbIUaHHO MaJla, H MOSTOMY BeCbMa YacTO MOVIO- 
€ CNOPOWHCTHI HMEIOT BHA Pe3KO OKPal€HHbIX TFeMATOKCHJIMHOM CKOMIeHHE 
OTHO e*KauLuX [pyr KApyry szep. 

IIpH nocuexyiouleM pasBHTHH MOIO{bIe CNOPOLWNCThI CHOCOOHI K mpocromy 
3HeeHHIO Ha Be HJIM HeECKOJbKO YacTeH. B nocneqHeM cly4¥ae HeECKObKO 
OPOWMCT MOFYT OKa3aTbCA le%*KallMMH Apyr okoO Apyra B oGule nonocTu 
mM. puc. |, /). B janbuelitiem Bokpyr Takoro KoMmleKca pasBuBaeTca OOmlaHn 
JMHUTeJIbBHOTKaHHaA Kalicyua. 

| [lo Mepe pocra cnopouuer OKpyxkalolin MX CHMMJacT pacTaruBaetcs, nmpo- 
Ima3MaTHyeckasd Macca ero MCTOHYaeTCA MH Apa PacnoularaloTca, Kak mpa- 
{10, B OMMH pa. B sTHx yyacTKax oce/lalorHoBbe Gas0dpHIbHbIe aMeOOLHTHI. 
| Sapa cummuiacta cnocoOHubI K aMHTOTHYeCKoMy JeneHMt0; (urypbl aMHTO30B 
eM HHX JOBOIbHO OGbIUHEI. TlocreneHHo npoTonjasMaTHyecKan Macca CHM- 
acTa Mofpepraetcs Jerpajlaluv, pasBOJIOKHAeTCA, HW Ha MeCTe ee BOSHHKaeCT 
bIXJIO€ CKOINJICHHE BOJIOKOH, BKJIOYAaIOllee OTAembHbIe Apa. Takum o6pas3om, 
PMHPOBaHHe COeCAHHUTEJbHOTKAHHOK OOONOUKN BOKPYF pasBuBaIOUlelica cno- 
DILMCTHI MPOHCXOMUT 3a CYeT NOCTeNeHHOTO Pa3sBOJIOKHEHHA MpPOTOMMAasMbl CHM- 
nacta. DopmMupyoulascA COeAMHUTeIbHOTKaHHaA Kalcya BOKPyr MOVObIX 
nopolucr Buna Ha puc. |, 2. EquHuuHble aMeOOLMTbI B STHX YYaCTKaX MOFyT 
OMHHMAaTb BepeTeHooOpasHy!0 (OpMy HU aBaTb Hayao MecMoOacTHyecKHM 
I€MCHTaM, YYAaCTBYIOULMM B MOCTPOeHHH kKancyubl BOKpyr cnopouucr. Ilocte- 
°HHO Apa B Kalicysie MepecTaroT OKPaLIUBaTbCA MU 3aTeM MOJIHOCTbIO HCye3aiOT. 
O6pas0BaHHe COCAMHUTeMbHOTKAHHONM KaricyJbl BOKPYF JIMYMHOK cCuO“pCKON 
BYYCTKH B (base NMapasHTHPOBaHHA B MOJWIIOCKe eCTb BbIPaKeHHE 3allLMTHON 
eakIlMH TKaHH BHYTPeHHeli cpefbl Ha BBeJeHHe PasApaxkuTenA. ONHAaKO B OT- 
wuve OT mHOOOrO Apyroro pa3sqpaxkuTesA B WAHHOM Cayuae XapaKTePHbIM AB- 
AETCA TO OOCTOATEIECTBO, UTO BOKPYI 2XHBbIX JMYHHOK CHOupCKOH AByycTKH 
era Pa3SBHBaeTCA TOHKAA, PbIXJIOBOJOKHHCTAA COeCAHHUTeEIbHOTKaHHaA Kan- 

Ja, KOTOPad He ABIAeCTCH MpeMmATCTBHeEM AVIA MPOHHKHOBeEHUA TPo*uyeckux 
|POAYKTOB H3 TKaHeBOM 2%KHAKOCTH K JIMUMHKaM. 

CcbopMupoBaHHas| COCIMHUTeEIbHOTKaHHadA Kalicyla BOKPyr cCnOpolHcrel 
pefcraBieHa Ha pyc. 2. Ona mocrpoeHa M3 PpbIXJIO se%KallHX BOMOKOHEL. 
. KallcyJie IpHMbIKaloT WIMpOKHe JlaKYHbI, BbIMOJIHCHHbIe TKAHEBOH XK LKOCTbIO. 
Ino0THad, O*OPpMJICHHaA COeCAMHUTebHOTKaHHAaA Kalicyla pa3BUBaeTCA JIMLIb 
TeX cuydaAx, KOrfla JJM4YMHKa PHOHET HM NepectaeT ObITb, TAKHM OOPa30M, OnO- 
OrMuecKHM pa3fpaxKuTeieM, BO3JeHCTBYA Ha TKaHb MOJJIOCKa JIMIWb Kak 
[epTBOe MHOPOAHOe Teo. 

H310%KeHHbIe BbILIe HaOJIOMCHHUA [alOT BO3SMOXKHOCTH CilelaTb 3akJOUeHHe 
. TOM, UTO OOPa3s0BaHHe PbIXJIOBOJOKHUCTOH KalcyJIbl BOKPyL JIMYHHOK cCHOUp- 
KOM JIBYyCTKM culeyeT paccMaTpuBaTb Kak cleluduyeckyloO peakIlMIo opra- 
(A3Ma TIPOMe2%KYTOUHOFO XO3AHHA, BbIPAOOTAHHY!O B Mpollecce IBOJIOIMA TKaHe- 
bIX B3AHMOOTHOLEHHH B CHcTeMe Napa3HT — Xo3sHH. Ec Ob! B ase napasu- 
VMpOBaHHA B MOJJIIOCKe BOKPYr XKMBbIX JIMYHHOK CHOupckOH JByyCTKH BO3HH- 
‘ayia IJIOTHAA COCPAMHUTebHOTKaHHad Kancywa, KaK 9TO HMeeT MeCTO pH JeH- 
TBUM JPyrux pa3sApaxkuTeel, TO CyllecTBOBaHHe CHOMPCKOH ABYyYCTKH Kak 
MONOFMYeCKOTO Ba OKa3za/lOCb Obl HEBOSMOXKHEIM H3-3a HapylWieHHA Tpodu- 
IeCKUX B3AHMOOTHOUICHHH C OpraHH3MOM XO3AHHa H, KPOMe TOTO, HMeJIOCb ObI 
OJIbIIOe MPeNATCTBUE WIA BbIXOJa WepKapHeB B OKPy>2XKalOlly!o cpeyy. 


F Kemeposckuit rocyapCTBeHHbIi Tlocrynnso 
‘..  M@\MILMHCKMM MHCTHTYT ih WE US) 


UHMTHPCBAHHAA JIUTEPATYPA 


1A. A.Cnaccknii,B kH. Jlesatoe Copellanve Mo MapasuTomoTHyeckuM MmpoO/IeMaM 
8 mapra — 3 anpena 1957 roga, 34H AH CCCP, 1957. 2 Tl. Tl. Topsaues, B cOopH. 
a60TbI NO TebMHHTOMOruH K 80-neTHIO akazemuka K. VW. Cxps6una, 1958. ° A. A. 3 a- 
;apsuuH, OuepKu 3BOMIOIMOHHOM THCTOMOFHH KPOBH HM COCAHHUTeIbHOH TKaHH, 1, 1945. 
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